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^<r>$?ig&ft£g0wtii. *b2 4^fe 2 5 0<7>H, £ ^'2 9 B^£ 3 0 0^^ 
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*b2 4^fe 2 8 HOMT**o ^^co+Mia^W^, «t WS&^Hti:, & 
fcfl&JBI&WHfifr^ 2 7 0ti4o £*U±, I&M^?>K^g3 (CRL) 

JSK0*JRWR1»*T* «9 , fit 

iiT^S; < t *>& 1 %- 5 %c^7^<7)+M*ffll£^^n v> t: Fn^-/9- 

5RT2fcl9, ^LtaM«V>ttai-e^o B22A-22 J(±, 
& i£St&f K £ # i- S 16 JOtli * flifffll£<7) , 1 # * cd m& wftffi - <£> ¥ 
Jt£^1- 0 M&t^ f ny>t Kn^yy-^f (TH) i:Wt4*'J^n-t>i/ 
^^ijvffc, 4fc»i-a-n>'-#^fl<j^y (NSE) l^n^^^n 
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tf#tI>t*M£*i- & S tz \t <^># JE-C ^n^rn - 7 (mi crod 

iaiys probe) £^fl§ u Tlgt § £ 0 5 ? n ^-f T 'J * 7° n - ~f\± , b«f-y 

j|ft*#CstriatiJi04fc|ij|6*#Ccorpus striatum)^ (JHfrKi3 
akzaban.P- £^ (1993) Exp. Brain Res. 97:13-22(9 y p <Ofo2k#MffiO l k1fcffl>.K 
ZbKJUo (IS 3) , 9 * h^K^Wti^^ fiM4 t^L 
^fetefflttfco^T, 9^ r^#ig£$^#Bt£te, &£j&>£> 14tl5 H^We 

2 0 B^£>&J5 0 Hc7)K-e* *) , J: U< li#&3 0 H^fe4 0 HOW, $ P> 

fc#F* L< lift 3 1 Hj&>k*&3 8 HOW, -eLTft4>£?£ L< lift 3 4 Brf^ft 
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3 6H«Ht*4olJ5 0H, cfc *)&t L < f4$J 4 0 B , * LTfi^^l L < i4 

ZLXmn<7>mm<V&Mfr%& (S4A-4E^J:t;5A-5 C*#ICS 

04 L< l±i&2 0H^t>i&5 0 B^K, J: L< (4$j 3 OH^M 0H©^ 
> $ L< {4#fj3 1 B^e>^3 8 B<Dm, f LTS^t L< ii^J 3 4 B 

£ £>K#f4 L< t44?& < t ^30%^ — JBJf 4 L< f4^& < t &^40%, f LTf 
*>#f 4 L < t44>& < t t^j50%j^_h<7)^i; TlES^-C^&o ^l&W^flJ 

it-cttfflti^j mm^v^x] tit, Mft&<nfen<DW&*'&fr, wx.if-a 

- n > + co#f? 4 tiW^^fe* 4 v> (4 ^* 'J y*ffl!& 

„ Kandel.E.R.^s J; ^Schwartz. D.H.fg^ (1991) ^^^^^Jgj§ CPrinciples 
of Neural Science)^ f$ 3 K£ % (xjHlfT, fj|14-19g £#B6 
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Lt&t^S^CT 4r^;V3 'J y (ACh) (Offiftit^ Tfry^J^-fcMw^ 
-e, J: i L < li&*8<Z>*&2 4 H^e> 2 8 H, ^LTf L < fi$3 2 7 B 

I^B^7^^^»i-^>o M^^&MBiH^&MJl&ti, »ntx| 
T 

fc<otz#> k £ M a fifr-c ^ * e>&Mik * M^-r * * k , »ffl-ei^A5 

^-^-coM(i, ^T^fr: (1) &®*fflJ3&ti:$J4 L < (4, ^!l^tf 3 H-^^ 
v > JR ^ K X *) & je-C § S «t * > SiM* ^ L fcflfc"?* & 0 Mx_ «T* 

, f LTf*iiJ»x.i:#Jit*fl«Lfct"P*4 ; (2) &SC»»4#f4 L < 1**0 
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7 Bfrhm5 0 H<7>Hg> 4 «9$f4 L < 14 2 7 B^fc 4 0 B^W, HCSff L< 
[4 2 7 07)^3 9H^)ffl, -SSfi L04 2 7 H^f>3 8B<Dm, Sfcfc— JBiJ 
JL<li2 7H^fe2 7H©M, f LTf f>jff L<li3 1 Hi^3 4 H«WC 

tf&o Sil*l^llM&5^^MMa^1«&!J^t4, W-a.* J: WIB 

B . jfijt g ft 7? BJkfomm ; jg^^jljjtT^^ GABA^ g j£g)fejg & 

^jj^^gijju^g I^feifei ; jo 4 o^ji g ft & g ffljgjg 

4TO^(4i:^i-s 0 fflffl»-e«ffi-r*4 ? mm PMtLfcj tti, 
4«i(ii^fe^*sftfc«Bflfe4fc(iiffli&p*m7o ^ffli£f4, smmm^h^m 

ftfcj (4, fflttlZfl**^ 3fi«IZ^-5IJfc LTi§*3ft4, $ fcl*JfittE5fr«> 

-e^fi s ft * fflia * (4#hi^p * Bf * v> o -7* 9 (Dnum^m * n & tz 
Kwm-r&m, mm r^Ktsft^j (4. ^wo^ftsft^jPHJia^itJii^^^c 
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14 & v> 0 <DU4kfofr h # tifflti&fc > n x. Rg^T & *>*t "C (4 * *«#0fflJ!& 

jifciftKtf.* ^^>*|&3SL'5:^ 0 £ h Kffiftkio X XIV y T,1fflJ3MtlE#(4. #0_h 
SMWI (NESTIN) Hov^MnittJ: 19, fJifeoa^hSftt 

tt-e^V), — ^-ett^CDa = y h 3*tT^SMt4^fefe? ftfc^o Frederiksen.K. 
t, C1988) 3 . Neurosci . 8 : 1144-1151 0 

< \tj&i&<0 79if*h, H]20 0^£>$J5 0 B?)W, njfFIK {4^33 0 Htf>£> 
4 0 B^M, S £>fc J: 19 0* L < (4^3 1 H*^#&3 8 H^M, f LTffejfJ 
L < {4t^ 3 4 H^t>#& 3 6 H?)M"f#i, 

M,?>M{4, ^7^?-*7-fOrV> yx-y a > 7 r * ? -44(CD44^ H 
-CAM* fcJi^^jtXgtJgfc LTtft]e>tLTV^)^mi-^^y T*fflfl&-C*&o c 
D44 f4, jtm, ttHiS J:0"J >/^<^TMa/rtS:«+gS^ffl^d3^T, t7 
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JVn ymU&MH&^LW^&-t& CAsher.R. & j; a?Bignam\ A. (1992) Exp . Cell .R 
es . 203 : 80-90) Z hKm^Ltz, m 90kD^|| ^ $ y / ^ ? }J % & CHal e , L . P 
. f, % (1989) 3 . Immunol . 143 : 3944-3948) Q CD44(i y ij 7*ffll&<W ^-fe 7 

(Vbgel.E.j^ (1992) 3 .Neurocytol .21: 363-373) 0 ^ <7)^#CD44-^^JS 
t£ 7" 'J 7 (4 , 7 * co &&4MBI4&4*fe|# ^ « A £ tt £ B# 13 , 7 ^<7) ^ 

fit $ tL y * <7> |ft*#«Bfl&**|fe * & mtft £ J: * HI «9 J#9* $ « > $ 

ify^—T^. j mm^m^K f ? fajkommkn-n f ?mmfflm t tz a f * # 
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1T7^ cftftii^ Lft</> i fc S:ii*t £c Il^ijvnii#^, Kg-T^^tt 

£««etJt-#£ *v>fcst*e,*Lfci&iB4 fciiffi^©^^*, iiiiis^ft 
WMiaiaii^Mffiii, Silii^tmt^^o «x.tfia#<7)Wiliffij» 

H^f) K J: *) & £ t § & o ttllfflS^MI t LT*&m<D-£& 
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o *Sffltt'ffflt^J:^:ffl^ r*Ai-^J , r^ffi-T^CimpI anting)] £ £ 
(4 r^fI-r^Ct""ansp1anting)j ^ SftftCftffltio *^©^^^gi 

3*l* 0 Wx-tf, w^iiW^«em^^-r^ii#<o^{4, 

^<^HHJiaoE«W5r^e9&At-J:*o Bjork1und,A. > (1983) Ac 

ta Physiol .Scand.Suppl . 522: l-75£ 3 ftfc^o MJ4, IfSii^J: 

K 14, 
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#3&IK<0 1 o^JgflfcTWU #F£ L < lifti^S 3 1 0 j8>£> 3 8 H 
tf<a*#Cstriatui04fcjij|a*#Ccorpus striatun^ J^#fc J: tf«S&£^fifc 

> W^JR, ^> > V K^^Centorhinal)grj}^j:of|U|S:^tPo 
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s<.x<nW&& 4 tffl^^ott&gEtefctfBi L ; a l s f43Sfjj£?H43 J: xfWfri*<r> 
ttio i^ffl^ r##J i4. H^ffiS £f4MWtt#Hfl&K*tLT 
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i&j fc ti , gfcM*^ jm t 'j > * &irr *> 0 t wia^'tt £ WW -r s sad f± , * 
^4. mm rfmwmmttiitmMi \±, IE^fc&a«1lfe£jqiMS fcttANrS- 
^iirfW^yv^iH^^a^a^K) & «fc ^k^jSfffiffl (Wiif 
> Tiff - * ^ 'J > £ «t V s ^ ? n * x * r ^ F) *^-tfo SUc7>i^i"e fi. &a£#pfM 
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JtU A -7s y7\J-^-<D*f y K^tt : Sandoz.Corp.^t,;^-^ ^>) 0 

> MW^M) § & o £3(1 & , ^ 'J -fe n - )V , 'J^f 1/ 

? n * y > A (i, f-i§t+-cSMS4-e § , 4 (i* V - ?m 4> L < (iffi^ig 

mit, Mm&.tii&&-em9a-V*>&<-Wx-l*. Freed New Engl .3 .Med. C1992)327 
:1549:Spencert> % C1992)New Engl. D.Med. 327: 1541; Winder*^ (1992) New En 
gl. D.Med. 327:1556;Lindva"l"l ^ (1992) Ann. Neurol .31:155;^ J; zf Li ndvall 
(1992) Arch .Neurol .46:615fr^HSj- g frl£lQ 0 l: h £#kS-f"& 46 fcJS 
^&^»MII^0^&&^-ftt£Hiiu 1 B&fc V)& 1 - 30mg/kg#;g ^ & £ 0 
v ? n ^ *° >; y A <7>#Ht&&^»$SH 1 B % tc i) m 1 - lOng/kgfc^ j; V) 

jf4L<(±iH*fe«9*bi-5 mgAofrM-e* * o S^-s fi^## 

1@#?)lft tf <*>:feft#PiW& V ^ ju £ JSft^F-f &fzi?> K M^X M x. if t: 

& x if fornix i ftm^K^^ mi)Lxx^ Q &m\* j mA<D<&&^ 

m&-rz> x $ Kmm*frifxm&zti, % Lx^mmmxmmLtz^m^mm 
\i&mcD&x$) *> , %\^xmikm^&m.WLm<omn&±xf?t7?Tj x^ig 
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(7)#«>t-#M«llf#^^tt>t$##H^«1-^ tflJS L/c CBrunson^^ (1991 
) Transplantation 52:545;Hutchinsonji ) ^ (1981)Transp1antation 32:210;Gree 
nt,^ (1979) Lancet 2:123 ; Hall fc, ^ (1985) J . Exp . Med . 162 : 168 3§- f^BB £ 

ri>mu^3 urn, z tzi±A< "ct» 3 ^S4tHo na&tji'ti, msuti^fii 
k n -f %> m & <d mm \t , 

zomwifr \imm<&~c& ^ iti it^mt + ^ t mm * « at * * a „ 
mfe*^%c^-z fitzmzTmffi.&j > ^^x-mmztzitMmx^&m^it, mm 

Mm^m±coW, CD3, CD4£ TtfiCDS^jjg^&^y ^ n-^Hftfr^fro - 

* (ffO&WN 7;* V *>^^*Ki'-3l'?i'a >) o h TifflJ3&Ji<£>CD3 
£ IS #1" 4 tz tb K ^^^n-t it , 0KT3CATCC CRL8001) & £ 0 K 
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# t fflia n^Lfc^fCT sffliaw * ^ n -r & tz t> k , rm^m^ <z>mm k 

~fi, TJHeil&OiiJS*ftIft!I-C^4Cffil^.tf, DeSilva.D.R.fc, (1991) 3 .Immunol .1 
47:3261-3267£#HBj~ £tL/ cV 0 0 Lfc^oT, IL-2£ J2 IL-2^ -b ^ * 
i2. ^t(^tt^M^fg^*#pWi-^^«6^^#:^^"ei:^CMx.J±\ Wood 
„ ( 1992) Neuroscience 49 : 410£ ^HS £ jt £ vO Q £ £> IL- 2£ J; ^IL-2 v 

-b 7 * - ftL#<7> M^r £ T «Hfl&fS14 £ IflJ Ml" 4 #> H IS tS^-t* * tz (2 SK 
#^#:^-CT«&^M», Sf«4fe»4«HW1-4gL#li, fMBKR*LT«HI&<0*g 

^-$*l&o fMfl!frfc*&* (fllx.WU M^l-5HmT) , -^LTBfr 

ts<7) 1 4 Bttt) o hmfo^&^-f&tztb^wMftmmit, 1 h**: 

^^j0.1-0.3mg/kg^-c^^ o ft* vMiJ^BF<^^S^*«>Su# ^S^- 

msfo&m *L#«ke<7)^* (2 , «t tmc^^ e, km. l £ m 

e^+^)T«IIJII&W-Sfc*JfcJ|S:t-*i 1 1=: «fc *)fc#>hti&o &Ml±mA<D£^^ is 
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fi^-r^ «t k-t&o zhK, $¥$cM£ tcit$cMLtzy , ?<r>nmmn&*, 

L.J.f,^ (1991) Neuron 6: 371-380; Rosenberg, M.B. , (1988) Science 242:1 
575-1578)^ T KJV^-;v ^u^?y^ >|g|^(Cunm'nghajn,L.A. £, C1991) Brain Res 
.561:192-202)^ M^IHI^CSuhr , S.T. & £ o?GagemF.H. (1933)Arch. Neurol .50(11) 
:1252-1268) N ^ j; ^^0|&Oiao, S. ^ y (1993) Nature 362: 450-45 3 ;Jiao,S 
.t> N (1992) Brain Res. 575:143— 147; Jiao, St, N (1992) Hum. Gene Ther. 3: 21- 

33) ^-^-tf o Mk. tf, ^ *; riffl^ x v & . i/fd^^j^ 

-ei, z^mfc^mmit, ztihcDWLAzmm-t&tzi&KMm (M^ifiitt 

-C&&o Culver, K. (1992)Science 256: 1550-1552; Chen, S-H t, , (1994) Proc. 
Natl . Acad .Sci .USA 91:3054-3957 o fljt (f>f > 7° 9 > h X TF 
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& a > m mmm t & @ & mis t * fi^^i* ^pss-e § & &n t ^ #uh& 

& N t^D tLTV^S & <D >£> Lowenstein,W.R.(1979)Biochim.Biophys.Acta. 
560:l-66 o i^^tf Pft»tMJ fcUftftl, * Ltllf t ^ V 7#ffll& t 
©M-CfeiSii:^f)tLT^So Gruber,H.E. P,^ (1985) Proc .Natl .Acad. Sc 
i.USA 82:6662-6666 Q - ^ G9f&|WH£(;];, CNS-|^#^<^ a ij >#ffi'|M^^)NG 
HBM^M^ii^OJ: $ fc, CNSjftlflas.ffl^T^IEStLfeo Hefti , F. (1986) J . Neu 
rosci .6:2155:Wi~niams,L.R. £ ^ (1986) P roc. Natl .Acad. Sci .USA 83:9231-923 

Lictt^o Fisher, L. J. (1993) Ann . N . Y.Acad . Sci . 695 : 278-284 Q mB^M 

<7>*MMfcfc5|jM63*i-fc<> fM63ftfc*ii£^*fflfl&tt. a±<?>^# t t'-C^n^^^ 
Wm^^k.m^^>o Fisher.L.3. fr, (1991) Neuron 6:371-380 o 
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-tf-f h }• 3r v > (excitotoxirO-ffipff fafrh - a. - n > $-^lt^ 0 Schumacher 
,3.M.t, (1991) Neuroscience 45 C3) : 561-570 o ^iO/^^t*M^J: 

^mm?) *l&m-ri> J: ^ ^jtf5^^»#-e^^CLeu-Fen.H.^^ (1993) Sen en 
ce 260:1130-1132) o 

\±ftt>n KnmtmWfe-i >¥y$X-mm$tnX-%Z> 0 Suhr,S.T.£; j^Gage.F.H. 
C1993)Arch. Neurol. 50C11): 1252-1268 ; Gage F.H. C1987)Neuroscience.23(3) : 
795-807 o ^©W^^WttittW 

„ is J; -f ^j*^ ^ - (l/^n>)^;^, Aji/^^^-f jvx, TtV^^jv 
<fc XFTt*; -MWVJ )V7,s<? 9 -co X >> ^m^tzm^^o Shur,S 
.T. ^ (1993) Arch . Neurol . 50(11) : 1252-1268 p h7>^7x?->3> f4i£^ 
LfcDNA©x>Kt^ r~->*, DNA£#tr U *K V - A OiS^ t tz fi^ V 9 
fn*'l/-y3 > H J; *j fx 9 r t ^^-C § S o Suhr,S.T. f, „ (1993) Arch .Neurol 
. 50 : 1252-1268 Q ^^ftffll * h 9 > X 7 ^ * ~> a > "f & B!l ^ 14 , r«f£^ 
^Cgene gun)j <7)f£J3 £ <> iO^fe-CJi, M^DNA-W^^l^ 

t^SLTi^Jg-eMU f LT^f >tT >n(K1ein,R.M.f >> (1992) Biotech 
nology 24:384-386 ; Zel em' n, A. V. £, , (1989) FEBS Lett . 244: 65-67) % tzlt4 
> If 5j?CZe1enin,A.V. (1991) FEBS Lett. 2 80: 94-9 6)^, ^^^^ r^T^J 4 



(47) 10-508488 

v hury^ ,V7,^^ &m#>K#\-*i&fc?-*fflfatp, ^Km^mm^fp 

JA < 15ft? ft (Suhr.S.T.js J; ^ Gage, F.H. (199 3) Arch. Neurol .50(11) : 12 52-12 58 
;Ray,D.^ £ o?Gage, F.H. (1992)Biotechm'ques 13(4) : 598-603;Anderson,W. F. (1 



984)Science 226: 401-409 ;Constantini ,F. t, > (1986) Science 233:1192-1194; 
Gi 1 boa, E.^ (1986) Biotechm'ques 4: 504-512; Mann, R. > (1983) Cell 33:153- 
159;Mi11er,A.D. p, (1985)Mo1 .Cell .Biol .5:431-437;^ J; o?Readhead,C. p,^ (19 
87) Cell 48:703-712) , ^ Ltl^ < «i^t*lHf ffl ? tlTl>S 0 

#f£ L< Ji&30H£40g, $ P, }:± 19 L < filtl 32 B t$j38g , f LTf ^if 
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•3 51 zm-to ^a*o5i %m$titzm<D$m (&M'&) <d%m&, *<o&l^ lo^ 

Wttillfe^rtWIfe^^I^ ftftl±\ WttlSlfell^, 

la^Bts ti&mftLo&frte, ^wi^^mm^-m^m^^-^y h&m 

j^^rCshear strain)^ fi^^MI"^ fca&^&M&fisW^ft&o iftibc7)^f£ 

£ ft & t < i* <o f 9 & xzf t foil y 9 
BE%L4kfomffl,i)K ^y^y h Mutual-* «t 9 

^^^si&stLT**), * *l k ^>~f 9 fa&mmamft. $ ft# , ^ ft ^ 
o^ifeff ^IB^j ?tL^o ^!) x. (f , ^ > ^ > h ym<D ( r>r y 9 v 

>(Isacson t 0.)f, (1985) jr. ^ — n 4 cc y x CNeuroscience) 16: 799-817) N 

anazawa, I.)t> (1986) Neurosci, Lett 71:241-246) jsji^tii; {^y \V 4 
(Hantraye P.)t, (1992) ^n^-f-f ;f7* -?*s H> T # T ^ - 
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^ y -y-sfJ^yx USACProc Natl. Acad Sen. USA)89 : 4187-4191 ; /\ y 
y \s ^ (Hantraye, P.)£> (1990) Exp, Neurol. 106:91-014 ; y ^ *f 7 ? y y (Is 
acson. 0.)£ (1989) Exp. Brain Res. 75(1) : 213-220) (V^Tfr&tZ&Z flX 

mmm^mmt It, ^> > W (Hantraye) S^-M^^-Y #r->» 

traye, P.)t> (1992) y n 7- -f > ^ * ^ T#t^- * 

•7* ^^fjL^x USACProc. Natl. Acad. Sen. USA)89:4187-4191 0 jtf-f-y 

mxmm l tz 1 t , u -c^je^^ > #f$f & -cun - 

MHtf53te»t^«^fleitt#*«?i®l?*L4 0 Wx.tf, a^j * (Ellis, J.E.)£, (199 
2) Exp. Neurol. 115(3) : 376-387 \ ;\y \- \s ^ (Hantraye ? P.)£, (1992) y°uy 

-■r^yfT. ~ryB-y)V T1jT'<- 3r~? t>fxv^ USACPro 

c. Natl. Acad. 

Sci. USA)89: 4187-4191^ #HS 0 ^KH*^^*^ 3 it, ftM&1%V>&jEi~M 
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d. w & & i #t h # * * * v & h # e> fi %> f ? m mm m * « -r & mm&. 

»»«l±, _h^> ItBL ri^H (5fcJJ) 

yCRenfranz P.J.)^ (1991) ^;v(Ce11)66C4):713-729£^H3 0 
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X^-e^tL^C7>#SS^t^^OV^T|pffi? tl#^ 0 Wx.tf, Vf50f<£> 

n^yF-;t^, l -p< 4 - -7^~;v- l , 2, 3, 6-f h5tKn 

fcT 'J v > (M P T P ) T?v>mm, 4> L < »4Hffj||l*#iBlf&0^a<j*llf§Ii8 k <t 

) (W x. tf a ;v ^ JV > F CBjorklund A. ) 

P, ( 1982) ^ ^ ^ ^ - CNatu re) 298 : 652-654 £ 0m) , i c7) T * ^ f ^f ;v ^ 7* ;v 

(M P T P -eooMS «t 19 3 1 £ i £ at* H So F- ^ > ftM'mm&<vMM £ 

m-r&Vn') (Wx.tf, * * CSnrith, R.D.)t> (1993) - a - n ^ a. > * CNe 
uroscience)52CD:7-16 ; .7- 4 (Bakay, R.A.)£, (1985) Appl. Neurophysiol 
48 : 358-361 ; -9*^ - ;p CZami r r N.)t> (1984) Brain Res. 322: 356-360$. 

) , ^i^ii^t^y^f^ (MPTP-e^ftlKJ: 31 $ ft&^IHo 
Fw?3 >f^#14*BII&<i0ffl«Sr*-r4 v) (/t^^y (Bask-in D.S.)e> ( 
1994) Li f e Sci . 54(7) : 471-^79) £ Q^-f & 0 , ■? - ^ > V > #! £ ft, h <D -=6 7* 

HW^JS-f*:*^* *v>^^^e>||t>*L4 r^K^fliffll^ zfih<n$to®*7* 

K J: »9*rr£ft#, SfE^^+lB^fltM-**, M^l3fej;«^&ti^(7)«-e 
, JSHO3fii»rttcilfe^3!*L4^f^^^5S3!*LJ6 0 frim*!^ * fc^fr* ft# 

iiHI^#14^x;V-e^So 7U-KCFreed, W.D.)£> (1984) \\ 7 y 7,7° 7 
y T~i/ a y *f y — ny t 4 =-y ?° -t 4 z/ X y 7 

>J X h T ^ 7 r y 9 *s b * ^^lyT 4 *7 ^ VJ- v F — 

^07, 7^jl/ 17 (Transplantation of catechoiamin-containing 

tissues to restore the functional capacity of the damaged nigrostriatal 
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10-508488 



h X7°? y y : T4 & y y° j y h t y F y r y 3 y CNeu 

ral Transplants: Development and Function)] 143 (/i/f a (Plenum 
Press), -^3^) 373^06 o ffcjjifcti:, (fiSS*#g^CD-i 

tl& 0 yT4 y (Brunch" n P.)t, (1987) Progress in Brain Res. 71:293-3 

KitmZ *L&&frWlH&<ntik<oWH, ?V y7m&f&&l (fa* (Dunnett S.B. 
(1984) Brain Res. 215:147) £ «fc O^j&g&l^ 3 fc> "7 CKopyov 

O.V.) fjTransplantaion Proc. 24(2) : 547- 54Sfr0m) £ ^-^i" £ 0 

fttf )]y\HKmX^ n#S„ £®<E>Sf&J±^ M^ti\ NMDA (fcT-Zl/CBeal, M 
.F.)f, (1991) J. Neuroscience 11(1): 147-158) S flfc* * &~ =t V) 

^c7)jg^(7)K^ -f > tr h n£ j: ov*> t < liw y \*tf-ttt:t>*>&&WSfcfc"?<oM 
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^±^4ittIStt (ROS) ^jife^o&^&iflfl^^ j: Qf/sb L < fite 
m*^l^«L^i>o =r;v b > (Colton C.A.)f, (1995) Exp. Neurol. 132:5 
4-61 c ROSfi. &^£h<, 4 Z/*^ mmM, Na/K ATP7- 

(Colton C.A.)£ (1995) Exp. Neurol. 132:54-61 0 R 0 S ^<7)#^«^^14 
<D^mitnmammm^^^tzh-r 0 n ;v r > CColton C.A.)P> (1991) Free 
Rad. Res. Commun. 14: 385-393 ; a )V h > (Go~lton ? C.A.)£, (1989) Free Rad 
. Biol. Med. 7:3-8 G ROS^ttg 

jvCHalliwen, B.)t> 7 ij - 9v#JV.X -f > A^tDy- T>F ^ 
7=^ ->>(Free Radicals in Biology and Medicine)^ H2fi£ (^51/> F> 
7V ^(Clarendon Press)^ ^ ^ * 7 * - f% ^1989) 0 -fjp^T, ROS 

k^m^j tttcr/ta^vav? * «t *> l < *l e> -cm 

£ti#& 0 LfctfiKftjfflOffiUi, -etL^n-^- 'J yJS~ s-y^^ACBoehr 
inger Mannheim) {4 >y7t#'J^, -f > y'7tfH) £ «fc v ^^Jl^ 
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fs y ~ - (Si gna Chemi cal Company) ( ^ y y ^4 y $ X - U ffl ) ^ t, jgj H 

^^A^nrt^^^^m-fkM^-/^-^^^ Kv*A ^--tf (SOD) *5«fctf^ 
yoV^Z/y — -tf (3 ;V h y (Colton C.A.)£> (1995) Exp. Neurol. 1 
32:54-61) , ^ ^ >^ ^^1"^ fpffl^KMx. l£ £ *L 4> 4 V ^ CSig 
na)^e>ffi*6<Jt-A^Brti'flrN-T-t , f-^'>^7 v -f > (NAC) , ft^CT? 

a > (Upjohn)^ p,x^nTfb^ 9-9* n>f KWx.tfU-7 4 3 8 9 Gi3 J: tfU - 
8 3 8 3 6 E (^-^^-CNakao, N.)£, (1994) ^oy-f^ >^ * 
g^;V 7*f^ 5j"7* Nxv^ USACProc. Natl. Acad. Sci. USA) 
91 : 12408-12412 ; 70 K )V (Frodl t E.M.) t> ( 1994) ^ a -ni/,f- r CNeuroRep 
ort) 5 = 2393-2396) ^ J; Jj £#<G|jEfcOifiBMt&l o S 0 D <Z> «fc 9 &irL 

*-fkat^(i, R 0 S £ffi#L^ LT3ft*^lE«S*T-* ^ fc^i" 6* 

K<3— HMfc^i:<3R)£*l»lL-*-*o If ftll^ 7 ^ i > (i^t L ^: ^ a - n 
y 4it $ tLT ^ 4 o ^ * * CNakao, N.)£> ( 1995) * ^ ^ ^ - 

^ t-V V > CNature Medici ne)lC3) : 226-2 31 Q £ft t,<E>a^li±KfEi!£;3 *L4 
<fc -5 K2M&K<7>iBW&t t feC-f >^ra^^> a V3*L#J 0 £ *L £> <Z>B^£#I& 

tSivi; M * itte^W Mi "I" 4 - i: T & * o -co j&fc^ft H &tf 5 *L tz M 

<ffc-?<Z>eMfc<aB^C u/Z n^-A-^^fy K^A^-«if(:^t£ t hitter 
Th7>^7x^yg>?W#S (^#^CNakao, N.)£, (1995) ^ ~f- ^ _ 
^ -r -f v- > (Nature Medicine)l(3) : 226-231) 0 itlf,© f 7>X7i^y 3 > 
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i"S (^h*^-CNakao t N.) t, (1994):/ n r*J > 7* -f~z/3±)V T 

JjT<- Vr^z-y?, USACProc Natl. Acad Sci. USA) 91: 12408-1 

2412 ; -y n K;vC Frod_l , E.M.)P, (1994) ^ a. — n V — h CNeuroReport)5 : 2393 
-2396) ) 0 7f 7 T J-9v#JW k *) fcttfc >*n* y*7 

m<bSIcO#^Mm, TGF/3 ("7°V- >(Prehn J.H.M.)^ (1994) ^ n ^-x 

-TZ/a-rn' T%T^~ y-JjLy* USA CProc. N 

at "I, Acad, Sci. USA) 91: 12599-12603) N \£ ? jt y e ( # ^- (Nakao, N.)p> (1 
995) ^ f - ^ - pt^^^> (Nature Medicine) 1(3) : 226-231) , \£ 9 ^ y C , 

^-^#n^->, fc&EH::, R0S«IL, R0S©14^I*L, is J: If/ 

1-&=b*,38f-;v02 0& 5 96OO * -Ctt4>3tl#fc 0 M:9*J* M/^^t 

A C TNai&sa t <oiE<^:b-£ ti T H+~ a - n y Srfl&ji-f £ <7) l-^TSSfi-cafe 
2> 0 3 ;v > >- (Colton C.AOf, (1995) Exp. Neurol. 132:54-61 Q 

f t47 ^ 7 l«t til^ s N - ^ f iV - D - 7 ^ ^' 7 ^> f (NMD A) V-b:/^- 
*WaftL, -«fl:£3&^J&S£ (NOS) <offi'14*if^:$**o £*UiJEfc-W 
-ffcg^ (NO) <7?Jf^:Lfc^BKn^*i-4o -m<ha#(ig^J^fiJc^^*T-e 

J±#14"C*«9#4#«lfejiJ»a"C*4o K-V>CDawson T.)f, (1995) - ^ ~ 
n -9- ^ a. > -r -f ^ h CThe Neuro scientist) 1(1) :7-17 0 N0©#'MMlt £tt 
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it 9 v ? M * ~ r n */ Mfc L £s «t 0=11 ft ilSHh 4r S3 4li ^Wf^ "C* * , 

«4#Mf*i^t£o K-V>CDawson T.)£> (1995) -a-nf^i>r 
^ h (The Neuroscientist)lCD :7-17 0 jfyy^Xi/ K, F K 5 0 6 £ «fc Cfv 
^nj^TH'J^A ( K - V > (Dawson T.)t> (1995) -a-nt^xvf-f^ h CT" 
he Neuroscientist) 1(1): 7-17) ^i^NOS E#SI* S N 0 O^^SrEW^* 

son T.)p, (1995) ^ a. - n +J- -f x. y -f- -f X h (The Neuroscientist)lCl) :7-17 

jv v T CGonzal ez-Garci a M . ) p, ( 1995) y'ny-f-f * :/ 7" -> 3 

tMV TTJT^- ^7* USACProc Natl. Acad Sci. USA)92 

: 4304-^308 ; ^ 3 y (Zhong, |_-T.)£> ( 1993) ^y-TT/^ * 7* 7" v 
ut JV 7*7*3- USACProc. Natl. Acad. Sci. USA) 

90:4533-4537) $ $ *L*rM,<75 7°n ^ 9 A 3 HtzMflm (TaKr-V* 

KeD"7*3MfflJB&(±, be 1-2 (^WOalley, A.KOfc (1995) Moll. Cell Bio 
1. 15(5) : 2359-2366 ; j ij ~ (Merry, D.E.)P, (1994) 7= v ^ 

D y 7 s y. > h (Devel opment) 120 : 301-311 ; -f \y — y (Prehn, 1 . H . ) ( 1994) 7° 

n^-r^-f >7*7, ^--7* tyatJV 7 # 7* 5 - ^7* USA 
(Proc. Natl. Acad. Sci. USA)91: 12599-12603 ; <?■ a y (Zhong, L-T.)p, (1993 

) ^ny-fr/^*^ ^T* tyat* 7Af?- * "7* -9- 4 y 7s U 
S A (Proc. Natl. Acad Sci. USA)90: 4533-4537) % bcl-xL, bcl-x 
p (Wy*f 1/7, -^;Vi>T(Gonzalez-Garcia ; M.)£ (1995) 7"Dy^fW^ 
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7, *f -f'sa-TJl' T^f5- XT *Y4z-y7s U S A CProc. Natl. A 
cad Sen. USA)92: 4304-4308) , X If/ & L < f A c rmA (^wCTalley, A 
.K.)fc (1995) Moll. Cell Biol. 15C5) = 2359-2366) jffS^jg^O X $ fc, ifiT 

©ftSt L < little* 7f g >t4^ftfl, 05*. If, be 1- 

2(7)M^77yv^l/-y3 >tSTGF]S l*<tl/TGF /? 3 (rf^lfV 
^-^T^vTCGonzalez-Garcia M.)t> (1995) ^nj/-f-f sj- ^ 

T # 7* 5 - ^"7* *r-j x-y^ USA CProc. Natl. Acad. Sen. US 
A) 92: 4304-4308 ; y°u- > (Prehn D.H.)t, (1994) /n->-fr/n * 

^ 3 >U T # 7 s " 5 - * :/ ^ -f > ^ USA CProc. Natl. Acad. Sci 
. USA)91: 12599-12603) -c^g 3 ftfl 0 #«?itHT- (NGF) £ «fc tftM^ 
Efi#i#j®H^ (PDGF) ©J: ? ^i^S?^ji7^ f - y^tt^tt^ i t 

y(Zhong ? L-T.)£, (1993) /n-y-fr/n :f7* ty at^ T#7*3 

— ^-y f >f x>7, U S A CProc. Natl. Acad. Sci. USA)90: 4533-4537) o 

*$km<omti&\±, lot, ^tL<bc7)H^-^3- Ki-s^m-cbs^ ^>^7x 

3 (Bonfoco, E.) (1995) ^ny-f^ > ^j* ;t 7* tVat^ T * 7*5 

— y ■y-^x.y^ uSACProc. Natl. Acad. Sci. USA)92: 7162-7166) <ry X- 
T^WMJ^f)m:NAC (^wCTalley, A.K.)£> (1995) Moll. Cell 

Biol. 15(5) = 2359-2366) <D £ $ t £ ^<n>WmiYM^$tz, *ftW<omSfctmfe<0 
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«fc& 4#CD^-e#^-r-£»jfliei*I&Jf?aH^ (VEGF) (KW* 
(Drake C.J.)^ (1995) 7-ny^f^^ ^- y ^-~y g T tr ~r 5. — 

^ -7" USACProc Natl. Acad Sci. USA)92 : 7657-7661 ^ 

;V-7CSharma H.S.)f^ (1995) Biochim. Biophys. Acta 1260:235-238 ; = ? ry 
7 -(Mi Hater B.)t> (1993) -tr JV (Cell) 72 : 835-846) |±&# fcl*|&#ifc#5Me 
I^S-C^^o PDGF. J: 

I^IJi^ffl&iMH^ (FGF) (KW^CDrake, C.D.)^ (1995) 
— T4V97s *~f ~r^3-T)V t#t^- *~f U S A (pro 

c Natl. Acad. Sci. USA)92: 7657-7661) , Jifcmmm? (EGF) laXVK- 
FGF (7V 7, h^CBrustle, 0.)£, (1992) y a v - > (Oncogene) 7 (6) :1177 
-1183) Sfcjfo«r£ffi1££i?r;frU *HSo^i:*i/»"r*^«» 

m±<r) f-/^ = ^t^M^sm^'j T*Bmtts^#sr&]'i4H^ (gdnf 

) ( j. v Oomac A.) fc, (1995) ^ ^ ^ - (Nature) 373: 335-339 ; ^ ^ (Bee 
k K.D.) £> (1995) ^^f^-^— (Nature) 373: 339-341 ; y — ;v y > (Pouison, K 
.T.)P> (1994) jr. j. — n y (Neuron) 13: 1245-1252 ; ~ y ^ y i/A^j^ (Stromberg 
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, I.)p> (1993) Exp. Neurol. 124:401-412) ; JH ft* #01^14 (BDNF 
) (|.^CTomac t A.)P, (1995) (Nature) 373:335-339 ; v > CH 

yman Of, (1994) J Neurotics 14(1) : 335-347) ; tp&m$fa<?)*h%&W(m%S 

ffijk-r&mz&nmfii&m? (cntf) (^cHag, top, (1993) ^n^-f 

^7* ^->3^;v Ttfr'S- USACProc N 

atl. Acad. Sci. USA) 90 = 6315-6319) ft 8 £V t fr4K&1&M'r*> 3. 

K * -1* > ( ^ -f - CKi kuchi f S . ) P, ( 1993) Neu rosci . Lett. 160 : 9-12) ; 4a jggj 
»,co£#is <t C^fifcJ^SrJi^i-* E G F CCasper, D.)p> (1991) J 

Neurosci. Res. 30: 372-381 ; ^ ^ -tf ;vCKnuse~l. B.)P, (1990) 3 Neurosci. 

10:558-570) ; 4 y x 'J > «if JfiH^ I «t O 511 ^ <b r K -f > * 'J > (^J*-t?;V 
CKnusel, B.)P, (1990) J. Neurosci. 10:558-570) ;$H£FGF (styfuCEn 
gele, J.)P, (1991) 3. Neurosci. 11:3070-3078) ; &&&&& & ojfflfl&<^ Jfefe 

— 'J (Ferrari^ G.)p, (1989) Devel. Biol. 133:140-147) — a -nf 

D7r/-3 (NT- 3) £ J: tf^a-n > n y 4 > 4/5 (NT- 4/5) 
(^-f v > CHyman C.)P, (1994) D. Neurosci. 14 CI) : 335-347) ; % p, J- 

^iBlSH^- j?2 (TGF/32) * J:0 ! h9V77*-? 
ifJBH^-j? 3 (TGF/53) C/-^y >CPou1son K.T.)p> (1994) 
n > CNeu ron) 13 : 1245-12 52) 0 

tS^»TM?*L#i, &3£14F G Fi:ov»T©H:^- (7x7-'J(Fer 
ran\ G.)P, (1989) Devel. Biol. 133:140-147) ^ B DNFCil/-b7'^"- (^ 
^ -7 > CHyman, C.)P> (1994) D. Neurosci. 14CD : 335-347) , n T - 3 £ =fc Tf 
NT - 4 / 5 <7>Hr"7 '9 — (^4 v > CHyman C.)t, (1994) J. Neurosci. 14C1 
): 335-347) 
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L tz mm <D £ iElt s <7) 1£ ffl $ & ting m 14 H -7- (i , x_ # fR-BJ Bfc $ 
fifcffiJK^a U ^f^Wte^iB^^ffiSrlffiih-r&^iBJiJBEg-? (N G F) ('J >-tf 
y{ (Li ndsay, R.M. ) t> (1994) TINS 17(5) : 182-190) ; BDNF^^'tNT- 
3**^1-4/5 (ij >^f^f (Lindsay, R.M.)t, (1994) TINS 17(5) : 182-19 

*Tttffl?ti#£o Wx.lf, *te<> L < t±^'tt(75V^TtL^^F G F t *T a- 
;vr 5 >^>ja*#t>*J±, 4> L < »±jtJKL"TSi«J'flr#S«IJS&i:«fti!ai*L* 

fny>t Fn^yy-^I^i^Li^o -fa CPu, X.)£> (1995 
) J. Neurosci. 15(7) :5420-5427 o flp^T, ^KlfflSfcfBifcS tl&Mmmm? 

com* &m.fr&*>*k±ftm<*mmfcftm l#> Lttot^i^i? 

m d a ) nr^^--ef^Mi-2> ^ vWtte x 

§ m $ *L&*Mi#'|&£lfi#-*-£ FK 5 0 6fe<t v y nxf'J^/A ('J3> CLyo 
ns, W.E.)t> (1994) ■/n^-7*^>^^ ^^3^;V T * ~r '3 ~ * 

■f f^x>7 USACProc Natl. Acad. Sci. USA)91: 3191-3195) TfrQ-^-f 

fife £ «J K #PM U * t T i *L f> cOlfflJi& CMtiNMDA^tt £ E£ 

it-T^o #Sil^14?S14*3f*L3&^*l&W"C«MS ;M§*fll<Z>a!i*l;JU FK5 0 
6 £ <fc UV & L < tty?nx*''J > A t |WI f^Lf LTl&o 
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Tm&<Dnm&MM^*1&ifr~r2>%*> Lfc'hZ o y 3 > Cyans, W. 

E.) £> (1994) T'n^-fr/n -Tz/a-T^ T#t^~ -9" 

^xv^ USACProc Natl. Acad. Sci. USA)91: 3191-3195 Q 

I±*-*l&±£*> 4 tL#S 0 S^i:, fflffl»Hfa^?tL^#0fFt]ttHT- 

coma* anna* >r T't ©«ffl»L^v^ 0 *i&so«eife<o*Mai#t-iBj£3*L 

&##»^I*J# (f^S:^##«> IMt£*i£#I^ &|§3*Lfc##lB*l#*s 
J:0 ? |Hl^mffi't'Ccc^pencling) C 75#|tH^M#^^1-S) J± t <©jg*3lffl HJ: $M 

— &<D^i&iX\ 75gC(^^-ft:^)^ttv ^- K— U-f CSprague-Dawley)^ y 

> (300~350g) ^ff|t^#:(7)^#tt^#tt««^, 7 Hl&fc ^JteJBiB 
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*° 'J y a -?%L&mm U LT-f- ti £> <r>&mFr*&W£ l 4 ^ L 4 «- if j£& $ * 
SDA^Ttc (PBS) t#Lfco I^&W§5i-eog$ (CRD £ffl£LTE* 

t&ftSfts-iBLfc me Am) o e^?- ktt«^iil, ^ltie* 

fr LTSJim + ^lilp^^i^?-tfc (H6BH) o «30Ht40g w 
McD^fl^gCE 30-40)^ #lB<a£I^^mittigffiB:fe (LGE) trtfiB^ 
(MGE) OWOKWffcE^Sr^Lfco ffii&B&V&Mo £ O&lirf* E 15 
r; h-C^t>*L4^-*L^B3i^fl9»-SHHi"4o - *U4M G E 33 «fc OHFfcfcfc&fl 
cdJU^^P^^ L G E<^S^fl9*JKt*Brt6»- Lfc (/^•*f/*> > CPakzaban) ( 
1993) Exp. Brain Res. 97(1) : 13-22^^ \ z ft $ ) o £ 6 B mitte t MM#V>9\- 

mftmmm&<DmWi*m& i mzmm-r&o E&??!fc!&m*<DL g e& xvmg 

«JHt, $JllfcLfc#L GESffi-£, ifiVyyA, v^y^, MM^i^is =t 
^7x7-1^7 CHank)<7)5p^^§^ (HBS S ; v^-e 

^5#;V fs y^~- CSigma Chemical Co. -tr>MW>;, ?X-'Jffl) 
tt^Kimtf ^ LT««? *Liti:H35:44 -CM-C«#bfco 
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> HB S S (v^" 

v (Sigma)) ^0.5% > ij y - e D T A is J: CFt** 3r s s U tfx ? VT --if ^"C 
37"C-el5^K-^ >^ro.^- v 3 > U fcotHB S S T 3 J&ifeit U **L:0>k, 
fL^<^)i®^^ s # *L4 4 K <fc *) /h £ V> B#co^-e^V^ Cfi re-polish 

g©;U7-^t^-; r Steffi ii, ^«OWi-lfflfl&JiKS^*LiT «9JS*«r<a* 
t^c 5H5le>fc#><7>t:^y h<7)?L"C<7)if 3tlft^fb<7)— WUi&TO J: ^ Tiio "t 

U<D'X-F$i^tz$fttz%:;sxy- )V\£^.y V £ J: <9 ^ & |g □ fcT ^ y b t^<9# 
tT^y h^iJ^^lt?./:fei:ffflt^o SfcSfi <£> Hn«Vh 3 i~ rifely poo 

r £. * v- U * V- T - -if 1 «Hfl&«SS 4 *L* ^Jiifc * Efriti" £ <7) 

WM-CO U V^MfflMffiCUV epi-mumination)T-e«0 T ? 'J v > # V > v/^ 
ftify^A^feMLTigU; (75 > > CBrundin) £ (1985) Brain 
Res. 331:251-259) 0 



5-7 bAjHf?-;v (65mg/kg^ jgflgj*]) -c|ftf£ t * L T a y (Kopf) 
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m<7) 1 ft IftA (120nM) £ , 5// V^Vf^yr/ v 4r>f£JB U $T*Jyfe#ft 

k mmi-mLT(D^mm : m^=±o-i, n«=±2.s, jg«=-4.s, 

^- = -2.5) -fl^ ( n =59) <*>L< liffiflfc (n=16) HLt 0 7 Hft, 
* I^J-BIEMM^ ^4x./: 0 10, 000f@ fc 200, 000f@ ^ |ig ^ nl 4 #fflJ3& 

?K»4, 22 S ([*]# = 0.41mn) SHI|fx.o»tfc 5 ^ "to^ < JU h > v U > v 

#|jt?) 0 i- p§^ M, (10- lSmg/kg^ ^ 

^%L&LXmm<r)mm$:ffi±Lfc >xV >CBrundin)^ (198 

5) Brain Res. 331:251-259) 0 ftff &£>&#I$M i± 5 &M if* h IQiSffl 4 
Lfco h/*JVtr*-/WfitKi (130mg/kg^ jgglSrt) h £ 100ml 

c7)^/^i; >-^3S6^AJ^7jC (0.9%^3g^jg 7 )c^0.1%^7NM; >) -^^f^20 
Onl^O.lMi; ym^m&M&Mto'&tititv H 7 - 4 (PBS) ^4%^7*JVA7 
JVfli F"C\ SHtRfl9CtranscaPdiany)^jiaEL,fc 0 

9 7 Mi±SK£P B S * 4 %A , 7*JbA7)i'fl: F T 6 ~ 8 B#K > ti£t, 

ItfKPB S tf30%->g||K 1 ~ 3 H^lLto i33)t£ 6 - 8 Ji (series) ^^fl L 
f LTPBSt4t'Cf#L^o i^<7)f It — yXJUStefc (St^Vv^M 
tV-yf) , T-b^-JVn ij >Ji^-f9--H (AChE) JBtt^ftifefe, iiffA 
B C $&gEJfc«tffc^ (^ ^ - 9 7^ CVestor Labs), y > *M A , *'J 7 

&S^-#-{±, Kw?3 >-£ J: XfWkAMPmW'&V V 9 32kD (DA 

r P P - 32 ; 4s°- ;v . y ij - > p5T — FCPaul Greengard)fjf ^ 07^7x7-^ 

^ «£ "9 S *L4) ; ^ V TfMMt£^ (GFAP ;^-'J> 

?>^/f A ;t ^ ^ # CBoehri nger Manheim Bi chemi ca) > ^ y -7 7- -7- jf* ij 
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^/->7tfH) ; (9fc/MfMJ6^ v/^^JJ l b (map ib; h-v^-v- 
X (Thomas Shea\ ^ ^ y - > (McLean)^ ^ ;v^e > > > yffa-tryffl 

> J:»)^S*l*) ; frttMM.44e>7?<o? (CD44) *J:tfi>5/Wjg 
"7 -f v ;* > h , 70kD ( N F 70 ; />M ;* -r -^f-f > -< > ^ CBiodesign Inc.)^ /r 

> * -fy ? > , ^ 'J - ^ > KfN) , i:Mt?>K#^^t^o 
C D 44^ j; of n F 70^^^-4581 #f||ft0J^ - * - OMo^t 

&^h<y f ? mtxu K&&-r «tib*L*2fl <z>«s*i a *> * c d 44^ 

j;O f NF70^^-f-^^#;^ff^^^icov^TRItLfc 0 7*^ MM "Ct^ > C 
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ev. Brain Res. 44:95-108 ; /mj ^vf (Hall i day f A. L . ) t "7° 3 (Cepko, L.C.) 
(1992) - o.-n>CNeuron)9: 15-26) 0 #jfc^|I>f Till?? tl&®m<Dy 'J 

«>(Liu F.C.)£> (1993) - j.— rUf-f ;/;*, (Neurosci ence) 55: 363-372) > ftfa 

!&$&m%}ifrtb<D7"V T <DmMi*&%t<7>mftX~Wl&2 y h (Emm 

ett C.J.)t, (1991) 1. Comp. Neurol. 311:330-341; 3^ ;v ]c-^;v^(Co1dber 

g ? W.J.)t >^ 94 y (Bernstein, (1988) J. Neurosci. Res. 20:38 

-45 ; i?v y ? (Jacque, C.M.)£, (1986) Dev. Neurosci. 8 : 142-149 \ *j y $ ( 
Jacque, C.M.)^ (1992) J. Neurosci. 12: 3098-3106 ; x T — K (Suard, I.M.) 
£, (1989) J. Neurosci. Res. 23:172-179; y ^ (Zhou, H.F.)£> (1990) J. Com 
p. Neurol. 292 : 320-330 ; yV; (Zhou H.F.)£, (1992) Exp. Neurol. 122:155-1 
64; y*r> (Zhou, H. F. ) £ > p (Lund, R.D.) (1992) Brain Res. Dev. Brain Re 
s 65:127-131) 0 ^ ^ if > n^lig^fl&^S^ittfJcOfiSiSt'^W-C 
*l9#Si t fcjfciiELTV** ( 7 — K CArd f M.D.)£, (1988) Soc. Neurosci. Ab 
str. 14:748; }■ (Fawcett J.W.)£, (1989) Dev. Biol. 135:449^5 
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8; J -^;vCNob1e r M.)t, (1 

984) D Neurosci. 4:1892-1903) 0 ^oT. & W>t ^ T J 7^ffi>t# 

S<7)^«l'^W^^C^ t <^*L& ^ i^P^^ titv^ ('J >4rM (Lindsay, 
R.M.) t l^-f X^t y (Raisman, G.) (1984) ^ j. — n +J- -f x. y x CNeuroscience)12 
: 513-530 ; -^ -y/rjj- ^(McKeon R.DOt, (1989) Exp. Neurol. 103:213-221;^ 
^ (Smith G.M.)?, (1986) D. Comp. Neurol. 251:23^5) 0 ij>-t£ 
^ (Li ndsay) hV^Xv^ (Rai sman) (1984) \± \ ? ij 7 m%&<D 5&iJj<7) MM ii % ft 

^ V r & «t m^!^M.ixmm± , ^ ^ , - m^mm 9 a -? t & & « 1^ * 

(l"?V y h (Levitt, P.) £ 9 ^ 7 ^ (Rakic, P.) (1980) J. Comp. Neurol. 193 
:815-840 ; ~ y ^ ^ ^ j. ;v (Schmechel , D.E.) £ 9 ^ y ? (Rakic, P.) (1979) Anat 
Embryo! . 156:115-152 ; z/)V^f 7 — (Silver (1982) D. Comp. Neurol 

210:10-29 ; ^ 5 x (Smith, CM. )£, (1986) 1. Comp. Neurol. 251:23-45) o 

-r^fc*>> fc, I6J£?>^##^v riitti cd 44- 1 r-c&& 

(7*-^;P(Vogel, H.)t, (1992) D. Neurocytol. 21:363-373) 0 ^ Lt$r 

l ^ & «t cj^sttM* m ct)# @n±ife k ft -r & v v r co m & -r & it tmfc 
ts 0 mt-sit^^'j rmmm%k<ox. a cd44- i r^^^'J r*& 
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<D%Qffi<Dl&%<D&&ffi<DMK t y) fettS^T*) *) V £ (^°- ?X Curves, D.)a}? 
f-f T > K XW > I T -b^V- —a- 9 3 

^ 9 ~y a >XCBody and Brain ; A Trophic Theory of Neural Connections) 0 ( 

^-?2> H^"C* 19 3 & U7'J -f (0'Leary ; D.D.M.) t ^ x * - (Koester S.E 
0 (1993) zLzL-uy (Neuron) 10 : 991-1006) 0 

#:M30O~350gm c ^82g5(^^#:^'r4->^. , /9^- U^f (Sprague-Dawley) 9 y 
r 17/-? — 7 tff 9 h 'J — X (Charles River Laboratories)^ 

*$^fco mmztitzv? hit, makftupK^ y^MM^fflttgiife ( 

LGE) *^il«Lfcll*#IIBiajR«?aSr#*a3*t7to 

*L^*Lft*<7)L GE»Kt (E30- E 40) ^^CO^^g-e^ y Mi± 

^f-f^'/hn-ji/; N = 14) -e it , Sj^J fi % & ©SoS&ggfpflfll 1 £ It 
fc5&*ofco (N = 29) -eti, M^tt^^#fe#:«amtiX^MHC- I ^ 

Ml-^^y ^ n-^;vfjt#;c75F (a b ')2|f>t-rifrMb^o SI 3 f£ O'vt^ X 
3 > h n - ;p : N = 31) -cji, *4M<7)lfflfl&£#tit L fclMSl * v ^ n ^ # 'J > A 
( C s A ; 10mg/kg ; -9- > K 7r-7ya-f-f»JVX (Sandoz Pharmaceutica 
ls)^ ^-^h^y-^fy-, ^i-^-r-v-'Jtl) (7)5iHO^T&XT^B3£¥P 
ffrlJL/co £T<DMVoi*ffiffiKtfLgLyoW*yYU<f-y (t7'JV; lOmg/kg ; ij y 
- ^ >^ (Lilly Inc. \ ^^yxtJK'J^, ^y'Ttffl) O^EF&TfiJ^-C 
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v v ; 20~40mgAg/g ; r y ~7V a > CUpjohn)^ # ? 7 X-, ^ * V 

AM*£*-;fcfc$£oTiMgLfco C s AO+frfcjfiL^fc&fcfig^fcl-**:*, C 
i:J:^C s A»Jge>M5eK#it Lfc (fM ^ > h U -XCDamon Laborat 

•7>?J§6JSL G E cD-tUHi 

f)^K?*Lfc 0 7* -f - > (Deacon T.)t, (1 

993) Soc. Neurosci. Abstr. 19:284. 15 0 ft f LT 

fURfU^Mya (Dulbecco)^ y > MM«M3l£3M:iE^7jc (PBS 

JBJBfcjE^^eifc&JlSfcJ: <9 ®S6^t>'WS»-*5Hi Lfc e L G E <z>$JB Ji&lifrfclEifc 
$ <t ? ^40^(7)1^^7"^^^^^ 3 (Du~lbecco)<7) PBS ^"C^ff L „ *9 
•*f,i ry CPakzaban P.)£, (1993) Exp. Brain Res. 97(l):13-22 0 flpjii-ji, # 

ttM^fe^^o) £JKO?&fBj&>t>3l#MiLfco ^mWlZMLfzMconm 

K£ * >y A is J: 0*v %/ y A % w> > ? CHank)^ 

mm.mm (hbss ; >^-?csigma)) %itt-r*>'* ^ <;mnc#L^ 0 —j£<a 



(85) 10-508488 

m$&MMfo<oM2ki3 «t V F C a b 'X tern 

L GEfiliM-^HB S S (Sigma)) p^O. 5% > y -f = y y - E D T A 1 

mlfc t <jH37«c-el0^w>f ^ a ^i/g > Lfco i^*i#4HB S S-C4JR 

Lfco J: O^^ff ^ * T * 

y y V y *J/&4kx-<f-y*? J*m* «t *) iWStLfco 7*9 > > CBrundin P. 
)£> (1985) Brain Res. 331:251-259 0 ##||fef }: o l/i T»IiH^ ^ «fc 
WFCab'JiftSLfco F C a b 'XifM-ii. -f A y t: a T ClmmunoPure) p C 
a b 'X MM* y h CM T- X CPierce), n y ? y * - K, 'J y -f -Jt|)£^ffl L 

f y — •f- 7* > K -f^O 7 7°y>h > ^ (Veterinary Medicine 

Research and Development, Inc.) A 7°)V~?>^ y^v h <7)il£iif EHj-SJBf I- 

J:t)ISU:o LGE1M, M-ifcittKiS'&Lfcj^fj 4 tJ-c30frH^ HBSSt 
COF C a b 'X ( 1 ^g^OFCa b 'X/Mtikl&m) MV^a^VaVL, 
500r PMT^^i^MS-if: J: «9ifcl*3*, f LT*feSW« (ilife 
=tCF^3^) <7> 3* H/> «t -5 l-»HJ Ltzfcm (ORB S S 

mLtco M^^ojmmmmt, 1 ^ "i** 19 

jHBia 30 , 000^, so , ooof@ $ -e k ^ /i 0 

S^Mteftlffll&MSIl ( F A C S ) 

L G EfflEWt+<7)ffll&±©M HC^7XI fctJIcD#^^ F ACS frtif K X 
•JliEIJJLfco ^y r y-T-i y * y V y CBecton-Dickinson)co F A C S c a n £ 

77MHC - I Kft-tZ^S? U~^MXi% (P T85A ; 9 y hc?5MH C - I K 

yLtZo i^^ta^J'gVitjIli, 0.5%^ VJfiLtf 7^7*^ 

^^^Afeitfvn^fA^i pbs ^f>fifcofc„ m^^<r>^ y 
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ft&mmt, -79MHC- I OPT85A-C^&ai(feW^*LHP*L^*'7 t 'f 

(65mg/kg) <*))fiISl*3&Afc X *) ft#L, -fr L*C 
n^CKbpfD^^^t-KliLfco 26 S r-v$t t^/^# = 0 - llfmi / 0 - 46nim ) 

= -2. 5mm, jgg{|| = -4.5mm, gjffi/*- -2.5nnj) 1 ^^tTj£il£-£^ 0 Iff* 

siiu^ i ^^«»9 ^v^co 7 at, ym^mm^tzmm^&Mcomu^ 

ffW^HML^ 22sr-vlt (l*i#/^# = 0.41mm/'0.71mm) ^ff^ 

1 ^ffl&80,000f@ (N = H) , 1 m&tzWmm, 150, 000^ (N = 22) , l 

E*7t*Jjffl|&2OO,OOO0 (N = 25) , £ 1 E^fc ^ffl^240,000f@ (N = 16) 

V§^ (0.9%^Ji^^ 7 X l l^lOOO^^^^ij >) -e, ^^lOCmMij 

Iffifc (pH7.4) ^4%;^*^A7JVfli K300~40On1-c, LT it 

> »U:„ &tmfc<D®L> Ii£PBS (pH7-4) r^30%^ a «-csF*Ht3 
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SOU ULTPB S ^KJlXlfcLfco #liM-^tjfiOW^<7)&*^^J^¥®CO^*^ 

^9--tr (AChE) *B«Mfc^*$»tfco ^VCKoelle, G.B.) (1954) 3. Comp 
. Neurol. 100:211-235 o ffi^UJi, 7, y 4 KsET 9 * @5e L tztyft * , 30mMg£ 

"C^U % 7 x 'J 7 >ft * 'J 7 A ? ftt0.5%^ftth'J 

tor Labs)) fc.fctjggjfcLfco S fi^^i" ^iSOtf-^ P B S 4^50%^ ^ y - ;v 
£ «£ Cf3 %ii^EzK^-e 20 7>KmrML, PB S*-C3fleflsi£U LTll§ 
±-c<^— ^gu^tO— fleo>r a ^t-^feSt^ PBS ^10%jE^^^M 

fit (NHS) ^-C^M-f 

- V 3 > L o - Offl % "CftE L — ^tn:#*3 i^V^ra^- v a > MWvt it 
, PBS -C2000^n^ L tzftltmW^O) y?<D?y7,?-(D^J7U-^ MX 

# (CD44) , PBS*l%9->ll|7^rA 1 %NH S£ ±0*0-1% j, ij 

> y X-100-c40^^^fxt7t#^^ 4 9 ^ > r 70kDafc fcf-j- £ ■=& ^ * n - 7" JV^l 

# ( N F 70 ; /t-r # t» 4f >f > CBiodesign)^ y y ? h , * V - 7 > K 
*H) > P B S f 1 % N H S -C50f£ KmR Ltcyy h& JflL»«H fcfcf-f * ■=£ ^ 
^ n - j- (0X1 jr^^V-f CAccurate) % ^ ^ ^ y ^ ij - , -^-3 
-MM) , PB SpP 1 %NHS*3 ±^0-1% h *J h >X-100^50^^#|RL/c9 
^ Mi#l/-b7°^- 3 Ktt-tZ>*:; 9 U ~ J- )V$fifo (OX42;y^^v-> (Acc 
urate\ yx^f^'J-, ^ a. - 3 - ^ *H) , feit^PBS -clO00fgfc;jMR t 
7?MHC - I Cjy-tJ*^^ n-^-;^jL# (p T^A ; VMR D -i y 9 CVMR 
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d inc.), -fju^y^ visyyym) a^m^tz 0 p b s t^ 10 M?) 1 %t<D~$~t 

WiS&VS %NH S ^105-ffic7) 2 J£e>ifeiiKD8U *3J>t£, PBSt2%NMSt 
v -7'^ CVector Labs)) ^ , ^^"C 60- 90#H /fV^a^VsVU, 3 & 

3W- pb S4>-e3j^1~r§\ f ltpb strt'yy-etf-^i^ 

# (^^j?^^f ^ABC^-; hx'J-> (ELITE) ; ^ ^ - 9 •7-^ (Vector 
Labs)) 4^ 60-~90fr^^_j*x-4 y*^'<~z/ayLtz 0 PBS* iVh'J^tt 

+ aim-fkzk^ J3 =fc cKO.05% 3 r 3 ' - p y a= y ^ y *j *j y (ysf~? 

(Sigma)) rp-c^,;S-£^ 0 — ^fjL#?)f !]^ct)& & n > r n - Jls&mBZ. Ltztyfr 

CD44> NF70^ < ta?PT-85ASL#J±^^JfiiK*Kifti-** , 9 5' h&jftcm 
fflH*1% ^<Dtz®V°?frZ>7 ? h'^omU&UX'-eV) K*J — #^^J^-*- t L 

co^r D T*3 J; V- a - n > v - # - £ LTfSffl L fz Q T < - riy (Deacon T.W 
.)£,(1993)Soc Neurosci. Abstr. 19:284. 15 G OX 1 liT/^*J:t) , ffittft 
?ti/;/h^'J 7»^lt^(?)i:f fflL/co 7 -r > > (Finsen B.R.)£ (15 
91) J. Neuroimmunol. 32:159-183 G 0 X 42{i^ ^ n y 7 - v\ Jgtfi[3$*5 <fc tf/h 
^'JTlMIttiOKttfflLfc, 7>r (Finsen B.R.)£> (1991) D. N 

euroinrnunol 32:159-183^ 

3r > fyya^-Y^- vdmage)v 1.44) ofl&it Srffif <9 T^fr Lfco *f;*> 
(Pakzaban, P.)£> (1993) Exp. Brain Res. 97:13-22 Q fBfi|ifcJ±, HfStift^s 
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L G Ett±©MHC- I <0$km 
-f? L G Elffll±OMHC- I ©M(i^^MHC- I ^^i"S^ey 
Mn.it (PT85 A ) ^ffflt^FACS^ItlU^iSL^o l^tt, 
«»MJ^:feffllk (LGE) , 7 7 M G EI1& (* 

C SMl^t&t^S«iiX ^7A^#/: 0 Itl^^ F^7A(i- 
^#cd#^T L < (il^ft T t^tf L t F A C S M 1 1£ L f: 0 PT85 A 
<D^f^T-^CO^:^^±)]y<D/^y ? V K^Tfc (P T 8 5 A^##^T) 

l^'>7M±, 77MGEI1 (^*T^7*3>fn-jl/) ^PT85A^tIft 

> ^MMItl^trtil^tOt^ l-fS^^-e^-oTt (f9@) o MHC-Itt 
?£?)^tg>t?)£#<7)Bfc#l3:, t'7 7> (Pearson) <7) ^ 2 P&tffK X $> 2> i i: 

#j|ffi3*Lfc (P<0.005, /=8.03 N d f = 1 ) o C b AjM^©» 

ig>tco^# (23/31) ttfb&mm<Dm?&T~cv>*ti>£ vmMKKZfr^tz cp 

<0.001 N z 2 =17.42 N d f = 1 ;«9@) o F(ab '^lit C s AftlP 
tow^^ttM-^i£#^o^Mii^ff^&9^^r^"eii^^o^ (P>o.05 > ^ 2 

= 3.26, df = l) o ISiifci:, WWCsA©« (832-130 
9^ g/1 ; ^^1175+115^ g/1) im-K^m±. 2-3^ 
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&Wi<?>ti&<Ofc*ikftFt2i b HVC s AJ&SS^J: »JfMffl£.fcfc 

«fc*BTI6^Lfc (»l OH) o FC a b ') ! ftILfcft«l"PO¥^»iM'«#« ( 
1.07+0. 30mn 3 ; ¥*&±fei£^) iiy C s A$kML fzWj^DX'V)^ ti £ 
o/t: (3.14+0.51mn 3 ; p<0.005^ t = 3.06, d f =36; 1^7 — ^(unpaired) 

^xmm-r&tztb, %-Wl<d 2^\p\mm^^^tz 0 fc s b 'hxkmmt c s a^ 
a»fcora<^»ffiM*<^#«"co^(±^rA^)S*-c*ofc (p<o.os, fj*;=5. 

24, df = l) M^cD^I^^-r^lfflK^-i^f^ti, ML^41 
*EB^&It^lft«KgJML&^ofc (P>0.05, Fik = 0-33, df = 3) o F 
C a b 'X&XIFC s A^ML7t^#^®^i^cofflMjg#:^^M 

<v \Hw><ommAtt % f c a b *x mm. k x n mt-r & ^ t* ? * 

dk'm-t&tztb, FC a b '):ML^W«*ffit*C s AMLfcfUfrO 

^■r&§JM-±^>i*Lt)^i*t A C h EWf'&T$j&t<Dm<Dm i $%-$t^ x «fS 

o ^ _ n > (Deacon, T.W.)£, (1993) Soc. Neurosci. Abstr 19:284. 15 c 

#-r^^DH-Ji(7>NF70^ j; zfC D^<D^mm^<Ditmii, F Ca b 

'X^i^C s A^atfc|&^^m^^<O#tfi>t<7)NF70t<7)^L?gKJSte (N 
F70- i R) «^a-0>|^ i^CD44- i Rco^ij T^flL^V^ 
M&^Ltio m-fi<D&-?^ NF70- i R^HMfiAC h E^14cO^.^- n >c?5^ 
9X^-^£fj£U — CD44- i R<d?V Tit- ^ -n>-<7)^ 
*3 H * ^ o & f^ffilt J' oTMLfco M>t ^jWlfeflt S&## ttJ&flMfc 
fm*^P-e|WI#-e*o^^\ N F 70— I R(7)M^«0ffl>!tJttiC s A&SLfcsi* 
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M-coJSS-e<75 Ft-MHC - I ^>«F«Gi"*l&3SSr^L?t:o IWftitK, FT- 
MHC- I ^ISm/^^-^fi^l^^^l^trK^-S^^CD 44 ! RO^'J TO 
5iNffc*H£Lfco NF70- i R<ozua.~u><09 7 X ? - TttaEgf-*-* £JJt"CO 

F(ab ') 2 ML7t#|(>tom±lil*I^Of!l^o#*t^^> SKLfc 

fcjRSOU L fcJg-CO T^ N F J:^ Cs AM L ttW^O*: 

*LfcJt«Lfco ^s^NF70- i Rc7>^fe{±. C s A*3 .fct/FCa b '^JHyitLfc 

co^fpJ-eoW^O^ftlc^MLTto CsAj6iLfc»ft^trai:J:?t, FC 

^tt^coT-^ti, Ft-MHC- I KMT&Fta b ')i©L#BfM"TO^ffil& 
< M#>& i t ^/T^to FC a b ') 2 M3S L£#Mfi^fim±> CsAftl 
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=-a.~4 yyjy KJ&ttSSI&Kfiff^Hr > * - CNew England Regional Primate 
Research Center) (NERPRC, ^ t> X #n „ 7^fa-b?7ffl, 

(Macacamulatta)) ( * % n E R P R C nW$W£tr?ft teUtz 8 m^m^UX^r 
7'J >m (QA) <*>£|fc<&iR*#rt^<a&A££*tfco Zfl^il<D*t}V<Dfc$Lm 

£&#L> ^LT^^> (lOmg/kg^ ^f*j) , 3r^v^ ( l mg/kg^ g^ft 
) . T h D 

\*y (0.05mg/k g> jftAA) , i±^7'J> (lQng/kg, j&fcf*!) SrflfrSHLfc 
0 1.0%^ y 7 JV7 >W-tW^^f gfitl^n^CKop-Ocr) 

Ja^¥I (BfiSSit®) ^7X¥ffi^¥tf-e^^ftA<7)|fl*3ATCassemb1y)oo|4^ 

Lfco finite, fTltr^#^ti^MR I ft & £ fc$L&MWKmUtem\,>x& 

--/-e^L^o 1^|fUL^22^--^t (£3 3^>iK ^0.028^ y^^ ft'&O 
.016^ >^ M^ 45 ° ) &~^<9 ottfcZO^ l^^ jVb > V'J >i>j&*S>J**&A<a 

pH 7.4) ^20OTW^gj*-e||^L, 50^1(7)7-1; 3 ^ h i- LT _20<C-e^ L ^ 

&TOI£##JLT*M&^ffl£&tfi3-frfco &A?)|&^jaT£, 3^7C-e<7)MR I 

LTWI, ^ttilRi* J: litftffl LTf f R I 

<?ZnmLfzfetiLV>m#>$!>ifc$-?{&T2&*:o Q A li 2 19 1 M ~l 
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mz^f, ttz, m 

fcoT5fr*Lfco ^/t-n^LTlfj^l8~22nm, ^ti^CiLT^ 

flj 4 ~ 6 mm ^ LT$fc)H^® KM ttl«13~15iim 0 ratfcfc, *fll*5 J: tfJSflJO 

*3»^>ai«i^aio*eHli, **t***t, a : 17-22, L : 10-12, v : i6~ 17, 
toXWA : n~i6, l : 12-14 v : I7~i9-e& 0 £ 0 —&v>mx<Dl&Tmzm 

, Tljs «t U ? T2jjtlMMRH^^^tt^o MR I <^^(±. GE v^CSigna 

1.5mg/kg, ^^ft) "C^frLfco Ib^tiWBUSfcfi^ ^ti^I^'JXfa^ 
;vf*]HLo^i9 tfiv^co BI^M (±ia#M) Mi^Sf Ti 

, 300n^co^ItJ#^ (TR) . £ J: O^On^j: 3 - B#ffl (TE) T\ 75^^ 
7^JVf CFrankfort)if^^^[t^^>t<^^Tfi]-e#7to T2ii<7)^/^^ feT>^ 
=r-®f|!J^ IWIC^fR]-e. TR(i3000m^, £? z> T E ^ n - £s J: 0*#Z1 

n*>F u C-SCH^, ^ > i/^ 7 ^ -if li > (v^- 'J y^CSchering)^^ 
^,39166) ^g^ 11 c- avit*f-n>"C<D*?-Ji'4kK X ij-^jsfcLfco Wf-^fi 
> 11 C - 3 "Mb^JV^ O.linlcoC HsCN : DMF 
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(9 : 1) 4 3 <7>N--rpf f-MfcS tltzMBfo (y;v-sCH) <r> 100^ gco T 'J 3 

(>600Ciynnio1) 0 iffM*3 «t VPfrtifitM&mfc? 07^^77^ (HPLC) 
^ffflLT^fL/:o PETijg(±, 360 B GO^:m^ (FWHMMJl I 4 - 5r ™ 

; m& : 46,000Hz/ / , Ci/m"l) CO 1 #<7) > ^ b rt: i^f&HE PET^^t> 

-^'v'XfA (PCR-I) ^fffiLT^fL/co mit-r-^ti^cOl^Tf 
-e (90^) (T) y l/-ir-mxmmfrh'&tzo mB-Ltz^-)V (y^>/ty7y 
>\ lS/l.Smg/kg, ffcfc]*]) liI^*J^"-rt};i^i£LTfmt tS^/c 0 

hlFK 5 & XlFl^&JiKftmZ fctz^&&& hfctc&W^, m£fo<r>-<y F £r 
Sr^i-i ti:i *K il^LT^rrLfco 7*- 9 \±y r jv^CFarcfcOf, (1986) ^9- 
.f oiy^ (Science) 2 31:2 58-261& j: rj?-t K T (Sedvall , G.)t> (1991) Ann 
Neurol. 32: 358-364^ |£ 0 T^*^t L fc 0 

W^SCO^^^F^, ±mm*. ^#-e6B#M£##!iLfc»lffi-C, 1.5m x 1.5m x l. 

^fTOtff t^^lSl^lc 3iMMc75MPg-c, ic7)^r- v^^-etf Ltz 0 #0 

«t*rt- jftj^U ^ltftt:7*^JV^ (0.5mg/kg^|^ 

3*ifc e i^ii^ti, mm^mffi, wmtkmn, nvmtk&xw 
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<7)/\^ ri— KHl^< yn^7A (/N^/^-^>^-(Hypermonkey)2.0) eo 

Q A Sft coJSffl ^ WiJg 

>^^'l4Cdopann'noceptive)^.j.-n ><7)JB^(7)f^t LTDlV4r7^-|S^-e 

coM^'MU M R If ffiis J: CFgite P E T M ^ i ^WMLfzo 
jpCBrownen, A.-L.)£, (1994) Exp. Neurol. 125:41- 51 G #1tf%fe&fe<r>j&j& 

com r -> ^ 7- ;v mm&<D-m*Q <dbki±t immmwL±'ci&mm^ b&tmz 

^Jt Lfcj^ofco ^> CHantraye P.)£, (1992) 7* ^ > ^ * 

7* tygfjV 7#7*3- *y USACProc Natl. Acad S 

ci. 



USA) 89:4187-4191 0 IHfcOM 3 ftfctefi, T 1* «t 0* T ^SlB ft ± 

^MRy^t^M, &f>O f t P ETK JfcDll^T/^-II^Ojajfr&tfrfS 

15) U<l±tW^ (MxitfMl6) 00^ ^CD HBJ'RSfetLfco 3-f@<7)ft^ 
a 60 H -c o D 1 V «fe 7" * - *t til «0 ft M * ^ L o H SB "C «0 fg ft { i 
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> Jl^«®fP^««^*2. 2m<Dfbm (Ml2*sJ:CfMl4) (4, ift#%fcSft (Ml2' 
) «>L<(±^*3» (Ml4') fc&-<affl«*£tt, 1tr^*j»^**J<^>ffl 

i Ecoijt/ (Mi5) mk^^r^^mm^^ntz (mis') c ^ 

Iftja^ft^JOffllfcO** 1 E^> ? ^^^> ? -<7)Ii|!ii{4^~^>JI#$r$^^^o^ 
(Ml6) 0 »«<7)i*Lfe<^7fl^KS^JK«fi : iljT , -3'^S^& (J^T£# 

Kit! (Ml7) «L/: 0 

2>v> AWAIT* *K ifc, i>f jL"b^M-Jft#fe L< Hit «jRc*ft*^?4 

tzl*KMM<DMi> t < f4W<^«#f££f|l^ 
L£*>\ L^L^TfiO-ea L7ti^WSSJj{4 2ili i-e^M^L^o g^oWi® 

H a Uli 710(7) Rfcf-fll^linfS (lOfrabfcij) 4HBCI4 
10@<^rB]i|lJ^^H]^^, 100 i l-(±243[ii ( 7)^{|ij^(7)0^^ -?-LTl4 

BBC Wt 1420 <^llfl|^> EMS* ^Lfco 
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*4*ms*^ojt (Mi2') — mmmm<D&&m^<Dt&-%m%L<D 
mm^mw (mW) ^-g&gfta* j:tf^Tora&<o#tt&ffciij£, 

o HUM-, *^<aJ^«Jl«<a##3tT-ewt, m:£Lfcffi:£*l^it«fi^** 

3 (Ml5) j&s, SK«J^m^M^O?I«ii> 

ng l 7t n *> ^ *? t> -t\ ^ co itr <o m m <r> & & m m & <v mm <o m 

tlD(4v^^^v-3!E^^^*m-^^^o7t: (Ml5') 0 

ft mi in 

(Tymmm-mm^fifcim^^m^^^^mmm^Mit, ^y^y v>m<os&& 
^-rmmm^mm^m *> i~ fir ^tz Q - ^ g i&^si&tt^^ (4*§tis 
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CO l 0 Iff L v ? n x *° t J y -C*S!M L fc„ 

J: ^ Hfi|S£U ^ LT« 1 1 li:*to ^ 1 1 ti& «t ? fc, 

(Dmmtmt^M^ itm^^j-cfroTto £tLt,oKjgfee*jini 2ia*«tw i 
mmmmk2 *n-?mmi*ti. fur»ttft4, 6.9. ^y^^pii 

LTvifc, hi 3 Hfcjg*3 J: -9 fc, ^ jpm^^o la tgiiiMIflfe 6 

JSfc-ftOfflM&V a 7° 9 ¥- (Sprague-Dawley)^ y h it, 10 ju 1^3 )V ^ 

y > ys-«fflt£ Wfltfriim^co 2 i@e> 6-oh 

DA (3.6^/^1 ^5i6tl^:m7jc4 3 0-02%T^n;ve>m) <7)5el££A ( 1 
zfcfcij 2.5^1) jcj:*— K-/^ > (DA) «&£^tfc (IffTH 

KP^LT coffin I A P =-4.0, l = -°-8^ y = -8.0, gjffi^- = + 3.4 ; a P 
= -4.4, L = -1.2 N y = -7.8, $jft^~ = -2.4) 0 6-OHDAiil^V* 

o&Sf-cftxu * Ltiti^«<^i^i^ s h\- 2%-m^vmffi^nLtz 

o ^r"T(7)^fT(±=f7CKopf)(7)^^:^i*i-e^> >;f;ve^-;vt > } ) (65mgA 

s> mmm mmrKff^tzo mm&t3MK, yyb*. (*r>T4 

x. n"-f y x h ? )V * y y (San Diego Instruments) %j%m LXT> y ^ ? $ yffi 



(99) 10-508488 

m& ( 5mg/kg, m$ f*J ) CO HI <S CO fctfc o v> L 7t o Wff-Z'a.T-y 

Y (Ungerstedt, U.)t, (1970) Brain Res, 24:485-493 Q 

jo £^97 % <7> D Aft^^Ri^l"^ 5 7 h (Schmidt R.HOt, (1982) D 

Neurochem. 38:737-748) 90^& V) 8000^ J; 19 ^v>iE^ |WUI<0 EI& (KMW 

<O0J|£*ISL9l^fc|^flIoia<S) cO$)^24|7n(7)9 y > ^f(tfr«0 m^;*. r 

7 7Ht SPffifff 1 B ^HS&-?-4 V* n^stf'J > A (CyA) <E> j* B <£> £A 0* 
lOng/kg, # tj - Tjjfrjfci-fc , ^T^4 ; ^ > FCSandoz)^ 
v-y- v-ffi)£^t£o (n=12) T(i 

~f&^tlh<DM:'%{7k (250mg/1) ^LTf h9t^^'J> (^v-f^; 1 
B*7tl9*3J:-e20~40mg/kg; r 77°va>CUpjohn), jj^vX-, 3*y**N 

r**fMt3Mlir<Z>IWK?E£:U ifc, BiOlEO9'7hA ( 7>7i?5>0ft© 
^ ? J96 Jfifltffl * Jet co if M is «t 0* 

23 «fc 0* v ^V)At^i4v»rMy3 CDul becco) U > B^f8r?ifc#yS£3S &d 

(pbs) ^xihtzMK^L, *Lxmm*m (vm) &mm<Dmmfrh 

?S (HBSS) ^(7)0.05% > 1; y^>_0.53nME DT A O CSigma)) 1.5ml 

-f A Ifi^i&x. 7** * V 9 V T - -tf v i * > -r -7 ^ CGenentech)) 

*^"tfHB S S-C4JS&&U f Ltf^ J^coMis J: tfjfiIIJ!l&<*Vh 3 
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fc 0 ~?*7 y y (Brundin P.)t, (1985) Exp. Brain Res. 60:204-208 o 

y S J *iHm L , V Mlffll^^M 2 /z"!^, 1 fi V^c7)igK-e 2 M^M^ft^cT) 

^Sl^ 2 frW/MfciLLfco (MUTISM LT^IS : A P = + 1-5, l = -2-8, v 
= -5.0^v^ L-4-5 ; A P = + 0-5, L=-3.0, y = — 5 -°& L — 4 - 5 . -QJffi/^ 
- = -3.3) e ^T(7)7y fii-b7rnf> (t7'J>; lOmg/kg^ ; y y - 
.f y ^ (Lilly, Inc.) ? ^>^T^* 0, ;x. -OvT^ffl) £ «t Zf* f-yXt-f V 
F-Vn > (t» jK- ^ Ko-JV; 5 mg/kg, j*j ; T y 7°V a > (Upjohn^ % 

Mis «t tfftli^tej^I 

■T250m1<7>^7NMj ^MlWftfi* (1000j£f£^y >/ 1 10.9%4a«J<CS 
7K) ^-^250n1<jr,l(X>iMp b S (pH 7 - 4 ) %A9^JVA7^ft Ft£ 

IS^lLUL^o ff^^L^LTPBS (pH7.4) ^30% -> g *tH#-f 

v>t Fn^rv-9--if (TH) . #^"7^ 9 j» > K> L < 14 K^-S*<^^'J 7 
Co^T, Ttfv>- tf^^>^;V^-^r->y-^fv* (Vector 
Labs), y *'J7* ;V-Tiffl) i:J: U ^ggJUrfe t fc„ £ S KM 
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P B S4"t3 jKT T ^\ ^LT^©t, t (?) - t<D > a ^ - y 3 > 

K9n&*> P B S *10%je<%7>u y * > ^jfiLff (NBS ; T H *3 J: tfN F 70fcov> 

T^IE# J f ^JfiLff ; C D44^o^T(iiE# 1 y ^JfiLfff ) TMH*ffl^ W> + a^- 
v 3 > L o T H*n;#C^ (Pel-Freez)^ n v ^ - x „ T - * > V - 

l % iEfir-v ^Jfo.ff\ l % *> v'jflLff T ;v y 5 y is J: mj h > x - ioo 

■fy^n-t JVgt# (9? M- M 3 > N F 70 ; ,sr 4 % r^f^ y (Biodesign 

), >r y * fy *-y ffl) i±pbs -eiooofg l 0 K ^ - ^ ^ 

'J T *^6SEifefei-4 * > SMttfiJS 44 *) f 9 <D ? *? 7, 9 - KM * J 9 n - 
^ ;VirL# (CD 44 ;N7^r/ -Y > ^ (Diacrin Inc.) A ^ ^ - ^ ^ > , 

i£U LT, PB S* 2 96NB S"C200f* (TH, CD44) ^ t < J±1000f* ( 
NF70) I'^fXL^^^/L^^^ (TH ; ^ ^ * (Vector Labs)) , ^ 

(NF70; v^^CSigma)) t < \t <y vjfiv ? X (CD44;^^ 
- 9 (Vector Labs)) cotf ^ WfcS — ^tSMfcfc SOfrW-f > ^ 

^^^^VABC + f h^>J-h ( ELITE) ^ ^ ^ - 9 y'x (Vector Labs) 
) fcSOjfrM-f V^fa^V a > U P B S T 1 LT0.05M j. y *jj»ftr?fc#kS 
ma^A^TK (TBS) -e2JSi-r§\ ^tTB S+O.CWfcfcHMfriCffr&.fctf 
0.05% 3 f 3' ->7^^>yy> (Sigma)) -e 5 ~15^H85&feS 

O 

1^ 3 *i fc-50fi"(Ni , K ^ - Efi * colffiia £ v ^ - > -C« Us L fz f 9 UM. 
x.V^yy (PRE) D N A 7"n - > y 7^ Y 7''J -if - y 3 > 

co^m^^^, m~mmZtttz X ? K (^-yT4 ^-(Oettinger H. F.) £, (1 
995) Cell Transplant 4:253-256) ^^t^KElSti, f*J£fctt, T 
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(SSC) ^-e<7) 2JKc7? 5#W<a-*"*-^?>1&, ^SrffijftS 
LT, 7* 'J V ;vCHybriso1)VIII-e^ (700f* ; % y 3 - ^ > ^ (On 
cor Inc.), y^^-^y-?-^, ^U-9>K*H) L 234bp^ p c R v 
y-^WM LfzP R E /n-7^ttt^ (25mg/ml) ^^y^JV^^f 

-z/a> u&m -em. ^tzo PRE^n-7 , (i k mmr s^7^v-Ht 

fflt4PCRi:J:")lliU ^ LTv^y^>t1ItL/t (y=f3r->r~> 
DNA?^M7h, ^-V>"^- w^>f A CBoehringer MannheinO, > 

loot: -cio^re get* ? * o 37 t: -co — i£o ^ ^ y y ^ ^ - y g > com. ^ 9 

^y^^yr-y^# (PB S4>2 o OHM; ^-'J y**- 
CBoehringer Mannheim^ 4 > v rf^ij^, ^ > y T ^) £ ^fi-c 2 B^W >f 

>^a^y3 > Lfco $JJf£-e<7>ft5 -^n^e- 4 - ? n n - 3 --f > K 'J n> 
<J >m/4 -~ hn/JV-S^r f7V*'J (BC I P/NBT) MM (*f>f 
7 FCZymed), * "J 7 * ^ - T'J+I) "Cl^fe?*, fLT^ 

m&<D7*-?l±, SAS6.08(SAS -1* y^7-4 a- h CSAS Institute 

CBonferonni)<7)||jEt «t ij^4»f bfco H^HA. * - K- V- ^> 

^ CMarquardt-Levenberg) 7)7jV3-ijXA^ftfflL, f JV?^7 77 J n7i i ry 
g ^ jy (DeltaGraph Professional )3. 5 ( 7* ;y -j? >j? >f > 1- (Delta Point)^ ^y $ 
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M-rt HftiM L, ^ LTT n > e- CAbercrombie)^^ (y s? n y if 
- (Abercrombie) (1946) Ana Rec 94:239-247) £"f£flg t T#fl>t& *3 ^ T 

t->^fA ^ ^^CImage)v 1.52^ * > > >.y V ffl ) It £f£ <9 T C 

^«^L?to TH«^j--n><o^i3 J:^tin-^)#ff (i, 2M7- 
ISA ffi>t <?) 0 4K co tt t & &W 

C y Aill5 y ^ Cov^t^i^ coiEf^cO 3 7 fi^l 14A-14BII: 

McDiim^fMMii, iieo^ h<7>^ 6E^#fiim8ii^iafe<^^ 

fM£<7> 50% j; V) ^ § £^ £^ U*CyA5? >-eiP> ^t 5 * ot Q 5^1 

KttS) o m*r-®&ftMfctt+z>mm<DmM*&wibs&&Lfc ( P =o.oooi 

> »^>^*fli, #ftm8^l^C y A^JSJO^C y A^<?>32J?7^ ^tl^fr^ 
C y A : iff = 1170.0+ 76. 9^ ¥*Sl±*i*^, 8^1 = 483.9+167.8^ p =0.023 
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;#CyA : flt = 1205.4±89.5 > 8 ^= 357. 0± 138.6, p =0.004) „ CyAjl 

+ 178.17) ^sMi? fitc^nt^MKm^hr ^o^ffttoffiJ: V)^T«H 
fiv^if*4 ( p =o.oi) t^i%\jLK£V)mffl2ti&£*>K, z<o&&t<ote 

<7?|lI^^nT (734.4+160.1) fisiS^® 

m^-etl^^ti^^^J; ^^rSt^^^^ofc ( P =0.029) 0 zcomft 

Wifc (n = 6 ; 3690+1023, ¥^±^fl;iE) fi, #C y AS&J»-C<*)**L «t «9 
&5&>ofc (n = 6 ; 257+164; p =0.0078, $ i 5 A 0) 0 

co^fcDTfJ^t'^L^^^-e^o^ (&15BI3) 0 C y AM^-eW#Jc^ 
ft>t(7?#^I (l.lCt™ 3 +0.29) liCyAiM^ftliWtC^l^o/: (0 
.14mm 3 ±0.06, p =0.0084) o 

th + -^-uy<D^tmmmu<DM<Dmm 

t£III®<^IJ^#MMIII»##f Ji, £ J:^80~100f||c7)TH + -a- n y <o£M& 

OTffi&Csaturab1e)|J53t ( y =10«x/ [77+ x ] ; r 2 =0.642) fcjg*Lfc (*J 
161) o ^J:^850^1000^|c7)TH + -=.^-n>c75^^T\ frSfrflej leF^fi BUS J- 

I' fi , ff i& «J ® ffi iESak £ 33* L ^ *> t> 1*3teift# Ift frW &~ B& LTfDffl 

ftfc Lfzo Z-fib commit - coffl M##rfc L ■=> o 
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C y A mm.& X V s C y A #M^-e<oM *!SH«ffi>t (D~^-uy&£Zf 

?VT<n mmt *-y* )v%& & h xr k t h > n f 7o& x xr c d 44 £^^ k «t 

^^ti&^i < -^-n >co^m^^tI>t^^Lfc (Hi 7 A HI) o iW^ftlb 
iiSNDA-^-ny <7)#M 4 BSB ^ * & ^ # T H + M&lfc^f* * L 
tz (Hi 7BH) o /^VMltWM-li, mUft<vm$KoTK* ~*.-uy<r> 

£ frifc-r Z> J: & T H + £ J; K - 3 > #1»f£<7) N F 70* - a - n y 

m%k<Dm%:*y F7-^^to, S N <75SW*Me9'5r#fifc* ^ L tz (Hi 7 B ~ 

*i±^#l*)'M<f'ft1-&^ l J Ti^P^TO^ 1 ; T^EH-fkSri^Lfc (Hi 7 
DEI) o l7$hmmU<vm$z*^Ltz 2m<r>C y y h<Z>~^;v^feti, 

Ztitzmi&*yj<Lfzo iHx.t\ ftW}i&Wft*^2%frvfz2 1£<DC y Atom? y 

X % 50- 100^ m) ^^tL^cD2 Oft &<®lBKfa<o Tlffe L fc e 

<. tfz, lit ^ iTfcv»£#-r 'i-*- n> fc*Mj&Lfc (Hi 7 E ~ 1 7G1) 

GDfrMoMrr & HJK L o HP*$t ^ 1 t K . C y A M 7 y h ~?m h & 

taw T<DU.m<t\±mhfrKm%&* 

^ix^zmuKxtexuxte n > (hi7hhd 

PRE D N A ©^f > y 7^^ 7'J -H - y a > it $ ft tz$L&fo<Dm 
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H + -a-nv^|i6 -0HDAfI*co^illJc7)S Nfctt##*1% :<Dit 

^Hl^lf ± K Wifl £ U fLT7>7x^r/ if 0 3S<7) 

K ^^CWidner r H.)£, (1992) ^3.- ^t-t^ * 3^ ^ 7* 

^^>CN Engl. D. Med 327:1556-1563; ij > >. 7 T ;v CLi ndvall , OJf, (199 
4) Ann Neurol. 35:172-180) £ £ <^lEm^mW 

^ y (Patino. p.)^ (1992) Soc. Neurosci. Abstr. 18(1-2) :59 Q 
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TH^i-n>(7) £ «fc TO||>t <75##<^ IFIffi it ~ a. - n > oi&M K M~t 
y A <D%&mMm&m Zo C y A^-C<7)^jtm±> #C y Afpfcifc 

* # * co n j^5? * £ «t so ~ ioq@ ^ - a - u y <r> gfl 

WH^OEtftHiftg-C** £ t^I£?titv^ = y > (Schmidt R.H.) 

fc, (1982) 3. Neurochem. 38:737-748; ~> ^ 5 y h CSchmidt R.H.)t> (1983) A 
eta. Physiol .Scand. Suppl. 552:19-28) 0 

c y A^mmT^&ftT&muft^mmmMfrtifit, Tn+mm,m&fo*w j ) 

-0 HD AtBflfUMSt-*-* S N-ecOTH + ^-^-n>(7)^^JI^a^tLt^)^ 
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m&fomw%m<vtcsbK, ~??m (E35) ^h<Dm^nnwR (lge) ( 

Pakzaban, P.#> (1993) Exp. Brain Res . 9 7 I 
13-2 2) £#M£U ifclilS^t*^, JSffi+lg (E2 5) £»fS£ L 

^PW^tK ( H B 

SS ; S i gma) ^A/W4^>'JI^»L)to WS^ISM<?)ffl 

7-JH/: 0 i*lt><^jB«fe»fM-«r, HBSS (Sigma) *lml(D0. 5 % 
h'J^V-O. 5 3mM E D T A T 3 7 *C"C 1 0 > * a ^- h t fc e 

jH*#j#«i»<^il«<^fc * , Neuro-C 3#itii* *° 'J-D-'Jy> (10 
O^g ml" 1 ) -C3 0^M^aL7t*^^^f9X±-e^LfeffllS ( ^^*L7t 
o N e u r o - CJftfi (Coon, H. G . # ( (1989) P r o c . Nat 
1. Acad. Sci. USA 8 6 : 1 7 0 3 - 1 7 0 7 «fc »? ftfcigf 
McomsE) M^mt LTK a i g h n' s fllEH am' sF12t, JilT 
CDMz-htLfcmitm, -tftfr-lb, m 1 " l T^n;vvf 0. 25% 

fc^->jfiLt#, 6. 2 5// g ml'^^ya'J/, 6. 2 5 ^ g mf 1 F7>^ 
7x'J>, 6. 2 5^g m l _1 HrV>f > 1. 2 5mg m 1 " 1 *> V JflLvt T ;V 
7* ^ > (BSA) , 5. 3 5/ig ml _li ;y - , 30pg ml _1 ^-n^v 
> (T 3 ) , 3 . 7 n g m 1 _1 H FD3W>, lOng mr'V^fX? 
^ y > lOng mr'Gl y-Hi s-Lys (JFF*ffll&fiKS H^) , 0 . 1 /i 
g m 1 "'i^fifefiH^ (E G F) > 5 0/(gml "^v'TMifllfe (B P E 
) fc-CMELfco BPEIi, Ne i f f enegger (Woodland. C 
al i f omia) 
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AL/: M <y V TS#T&| S *l tz l*f oT US L , 60 fife<7>it « 2in*& 
(i. Sigma Chemical Co. ij^KfXUo 

t tz n^myt<D tz t> Ktsm-rzwi k , mmz&m mmm t tz 0 

m&<DtzlsbK, |ffl|^*JVy^A10 ? Y^^y>>A7 'J -<DD u 1 b e c c o ' 
s PBS (D - P B S) *4 %£?);t7*^ATJVft V*K 3 7 t?"C 1 5 frM 
@^^/; 0 JA V^ffi^tlti. C D - 4 4Ufcf o-yBAT 3 1 AttVMRD 
. Inc. (Pul lman, Washington) frbMXL, CD 4 4 K 
tt-?&^? n-^;vy*^#M6<jin:#!bffiWc (^n->i o-l 4, Diacr 
in> Inc. > Char 1 e s t o w n . Massachusetts) 0 ^ 
ffS-GFAP^S i gma^P)IAL^o •=& ^ * n - ^;vinl- 2T9 ^ h ^ V 
7'D v- K#l# (Ga 1C) £ B o e h r i nger Mannhe i m^tfA 
Ltz 0 ")->70-kD-a-n7>f9^>f (NF7 0) fctti-fc-tv' ^ n-^ 
^irC^^r Biodesign (Kennenbunkport. Maine) ^ 

fc-Y Xtfifo&C appel (Durham. North Carol 

i n a ) hMX L, Vectastain Elite ABC^W^y?" 
— -tf 3r y >• (Vector Laborator i es> Bur 1 ingame 
.California) *&&^ffc^&'fe<afc*fcffl^fc 0 

^t, (E25) ^mmmmwLKmmLtzo nmmR^mm^^ 

<omm<^ t tzitmm^ ^^tzm^^mmmR^mmmm<DMm^wm^ i> tz 

sbK, <? y h^^>co|^# (n = 2 1) SfcJi^Jjg (n=9) ^i^v^-ftt^ 
0 0 - 3 5 0 g<7)Jr*6Dfi£*L*::*X<£)S Prague-Dawl ey5n ( 
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Charles River Laboratories)!-, f£|jtc>— ^SUfllu 
Kfiomm&fc^V* S V ym<DKMtzll<DWfeGLMfc&%t* J 3-Z-ti 0 Pakz 
aban> P. I, (1993) Exp. Brain Res . 9 7:13-2 
2 0 mmZtkCtz? y Y (n=5 0) LTJ»f2S&£ fitz 

(Pakzaban, P. # (1993) Exp. Brain Res . 9 7 I 
13-22 ;Deacon, T. W. #(1994) Brain Res . 6 6 
81211-219) «t $ KL G EfrhMM: Lfc^^MIIil (0fl£#Jg, 
v^^nijnJlSf^ 5 0 - 7 5 x 1 0 3 *ffll&) £, 

fitL/Co -0^#H;i3^T, ^E^^^raift^ (E3 5) il^LGEtt 

M&£s#fcfMBLfc (2-3// 1 ; ^X(DM^)Kid^x 1 5 

0 x 1 O^ltlHi^S) o 

8 0 \£<£>mU Ztlfzyy Mi , 3MilU K ->^nx#'J > A ( C s A . 1 0 m g 
k g ~ 1 ; L i 1 1 y Inc. Indianapolis, Indiana) 

/^^-f ~>>\ 20-40mg kg" 1 ; Sandoz Pharmaceut 

1 c a 1 s , E a s t Hanov 

e r , N e w Jersey) ^H-k.h^tz a Mitt ±X<DW)m 7 kW-—(r>&. 
TmfB&<7>ffifkmM<V-ty rnf> (^7rA 1 0 m g k g" 1 ; L i 1 1 y 
Inc., Indianapolis, Indiana) T~#kM L, -?-cdI£, 
Z.tih<D£k<&7k (2 5 0 m g 1 _1 ) ti:rf7t-f^'J> (^tvH 1 — 
BSfciJ 2 0 - 4 0 mg kg" 1 , Upjohn, Kalamazoo, Mi c 
hi gan) £^££0 C s A fcjfiLft l^/HErffigj^** fc* (MBt 

fc#e>*lfc) C s A^SL£i&^^4>MftM£> 5^^fA;7?-fe>f ( 
Damon Laborator i es, Wes twood, Massachu 
setts) I' i&C s A <DMjti<D iz nbK^L-tz 0 MM^UBMRV 1 ** 



C1H) 10-508488 

&38£ife'fe?>jfc*fc, 7 1' y > - t' t f > - ^ JV t ^ y - ffi (Vector 
Laboratories) £ffiv^ 0 Sftlft^JM" * P B S + 5 0 96<£>y. * y 

; 3 %^>sm-fb7X^-e2 o trauma u PBSt-c3@ttr, pbs 

* 1 0 %<ojEftwti&m (NHS) n*6 0 M-f > U H 

— KtffcREM >*a^->g>/^7r-li, PBSttl : 2, 0 0 0 

Z titc?? C D 4 4 (yn-^io-14) Sr^ffli-* tz#><D^J ? n jv^ 

PBS^l %?)B S A, 1 % CO N H S , Stf 0 . 1 %<DT r i t o n X - 
1 0 0 K 1 : 4 0 £ tlfc 7 0 - k D ~ ^ - n 7 _f 9 ^ > (NF70) £ 

ny>tFn^fy7-€ (TH, Pel-Freez, Rogers. Arka 
nsas) ? ? ?^f)^o^ 0 PBS + 1 0^tt^M'5%NHS4 1 1 0^* 
<7? 2 Be>iftitM&, PBSt2 %C0NH Stl 12 0 0 fcJifrJfc LjfcJgSS: fcTtf ^ > 
-ffc$fc— jftfl; Mft^FLfc, Vector Laboratories) fc-SO 

tf-££fi-C6 0-9 OW^^a^-hU, £ *L £ cotyfr* PBSt 

"C3 m^fejf-L, PBS *TiZZ7>-]**<?->&frfti (V e c t a s t a i n A 
BS Kit EL I TEx Vector Laboratories)^ Hjm 
-C6 0 - 9 OM-f h Lfco PB S&tfh U 

i-V^/im, hVA&ffi±&fr*0. 0 4%<DMWi^mW0 . 0 5 96 O3, 3 
' -y7?;^>yy> (DAB, S i gma) ^"e-§D>i-**rfeLfco 

gWfcff^fco CD 4 4ltfNF 7 0gL#»ir^ffi»^li#L3t^ 9* Mfll 

^fco WffllBJfc?*tfc (Pakzaban. p.#. (1993) Exp. Br 
a i n Res . 97 : 1 3 - 2 2 ; As h e r, R. # (1992) Exp. 
Cell Res . 2 0 3 : 8 0 - 9 0 ; G i r g r a h, N. f, (1991 
) J. Neuropath, exp. Neurol. 50:779-792) <£ 
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C D 4 4S^NF 7 0 tiftL K ^ - <s>#S£B£8. 0*— * - n > <£> v - 

*- t LTffl^fc 0 IBfttfl (Zeiss Axioplan) > # ^ 9 (Pan 
a s o n i c WV -CD). StPi^^fA (Adobe Photosh 
op 2. 5V7}")x TSO'M a c i n t o s h -> 

#>tzo nmmmm^vm^^~Mmm<Dtztt)K, vector vips 

I^n (#SK 4 6 0 0 ) t«kSIS*L4gL-CD4 4fi£#t^DM-Sr>f>^3.^ 

r- Lfc&, DABSfit^CifV ectastatin (Kit ELITE 
> Vector Laboratories) t (D%M&Wf> Wfe^StSfefifc 

9 7 MMCtfi^ti/^^ L G E ^ «ttSf ffl - I^^it 

*6*J&fc33V>"C, HfcSB*A (1-1 5#£) tttlM«IS^*ffL 
fc„ «1 NF 7 0 + «TCD4 4 + #^JMftf s *.X 

WrWco 2 4v»L4*^iTJ:, £IB^I-SCD4 4 t i»«Mft 

^tco*^ h<z>&ftmms&<(z>&w%m (tract) Kte^tmmzti, 

<7>I$A"C> CD 4 4 t Mtt»iM^i||^iS< (t r 

act) Cfe^Ti^H, f LTCD4 4 + «I(iW^ 

8 mmi^fijSUfc, i^ltPff-e, NF7 O^f^Jfc, #t6*M&S K 
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as#Lfc#* h<D&M^M (tract) R&m&MmmmMKss^Tm&zti 

S«J-C*>4fifc^^k*RB*LT^kLfco mm-t&t, CD4 4 f tt»«ili 

V >^c^gjjt)^^£fflv^o Aguayo. A. J. # ( 
1 9 8 4 ) Neurosci. Lett . 45 : 53-58 iBrundi n , 
P . # ( 1 9 8 5) Brain Res . 331 12 5 1 - 2 5 9, 1 £ 

1/>L6*HT\ MI^Ml^^T, 77VM (Kc^ 2 5 0 (E 2 5) ) ft*<7) 

ft tz o v m #tt>t a* e> co c d 4 4 + w mmmmfr h <o m%mmi& »± , *xh<7>m 
4kfo<Dmmmm#K&ALx^ frit* ^©j;t^cd4 4 + tt»i 

<7>i«ijiK"C#Jfe<7?*^ h«0«l||#^ (tracts) fcfc&L-fco VM#f|>t 
If ttlt (tracts) I*] 

tracts) ^ES5t£*L*: 0 
VMfi^^fitmi, fn->^Fo^^7-lf (TH + ) ^2tT SifeSIl^ 
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-ffc^lfefe K <£ n ffllS £ fttz J: ? , ffi^ftH^ (1)5-10%) (^K-^'r/ #tfl 

h^)|*]Mfilli$fmM^ia^#Haa^S^^5 'J*- h^ML/co TH 
(HM, ffB, £ tziimffi&)<V^-fftfr<vM.'mn i gr a 1 BBS) fi, 

tL h WtV^fc £ J^S ®HJ* K & L tZo 
SB**, ^CfiifH±i£ (tract) I^^TiSiLT 



Lfc^jg*^TLfco £*U~KL"C, NF7 0 + ltf ttv^t, CD4 4 + «$t^ 
itL^LT^X >co^T»^ (tracts) tWLX#^Tv^/>rtg?) 

£T<*>efJ«i (tract) \z& ft, #f||&ftg 
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^otV^^IU^o ^tt^^N F 7 0 + £<E>iE*#c6fi 

MfB^lRH^ffi LTv^l*]^oo^fiaif#^^ (tract) fttiri&o en 

topenduncula rfS^lIiftW ( * Ji <£> J5 < <Z> ) fcd3V> 



<^^) s > 7 7 fi>f^>^>^7~ (ent openduncu 1 ar) 4W &~ 1§ 

^wwi^it^asw (tract) i'KB^?*t^o mw<vmn 
±%L&im Mm>&x~, <Dwmmm& t^^^fi n^mm s *l 

MXLft, CD 4 4*tt»ii^NF 7 0 + iK*tHr&oTS:®*fill&lc#^ 

^IH^S^t 2 0 0 - 2 5 0 g(7>M*<7) 3 2 G£<£M ^<7)Sprague D 
awl ey7';h (Charles River Laboratories^ 
W i 1 m i n g t o n, MA) S:i(7)i^i:fflV^c 0 1 2 ^WOKB&JS»!OT"C 
„ Dn--ti:*nT^rafctj 2 4^L3E^ii?]|2§Lfce ^.fihcoW)^^ 

z-xrn^y ymm^-f^ 1 1^77 k ^.^jB^^tiD^Ti^By^^ti 
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prague-Dawley?n^, (Itl (CRL) 12-14mm> 
13-14 B<r>%:M:mm tlf ? tl& \ C h a r 1 e 

s River Laboratories J: «9 3 *l rt: ) 1 4 y h 

l&iB*fl!t»J^fc 0 «ffiLfcV VWttflftttfcdC (PBS) *4 0^^$t\ # 
^B^^^»Mlt^M«^^L^ 0 Turfts School of 
Veterinary Medicine (Grafton, MA) -CoffvpE&j 
fc«tE^:£feKt£^jfc££*E<a0b> gICJI^/:ttLTV^Y o r k s 
hire^H (CRL37mm, 38-39 B(7)«Mltft»? *L4) 8 
E^y^l^SrUt*) B£v>£ 0 Mffl^5fet£ (Diacrin, Inc. , Ch 
a r 1 e s t o w n, MA) ^^fr-y (horns) Sr2fC_h-lSSA/rtfo 

9? hX^r^lBi*, «ffibfc>^> (HBSS ; S i gma 

Chemical CO. , St. Louis, MO) $*Kffl* 5 
y h<7>Mfe£0. 1 % h 'J ^y>+3 7tJ"C2 0#W>f h- Lfco 

<E>ffl#&£ 0 . 5 % y v- >Jta*D Nase(80Kunitz units/ 
ml) * 3 7tt3 0^r^^-fU:o Wffifl^HB S S "C 3 HI 

M < WfP L to 7^ 'J y >t V > yy^kify ^ A fl^fe ( B r u n d i n , 
P . # ( 1 9 8 5) Brain Res . 3 3 1 : 2 5 1 - 2 5 9) ^ fflfe 

*LT^*fflJ&<a£#J&;&O r *J£fi, fi^ffi 9 6%&a f l 8, 
o o o#HI£/ju l T*ofc 0 
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Omg/kg) MTfntV (0. lmg/kg) (DM^M^k, h^JVfcT 
^-JWftBfc (6 5mg/k g) c7?T-C> #9?h*Kopf 57 h jeteH5e"7 V 
-A (IB :-3. 3) JiK«*, S&a^KSrffl^TiE^jl^JiS^ffofco 
W?SH!ni^AP+o. 5, L-2. 4 tfjg? *Lfcffcg-e, ^®^**»tfc 
o -©^I^^ILT, 7K¥®^^1 0° <0^^7^ft^±A££>l&o7t: 
o 5/^lcoHami 1 to nftAtl^ffl^T, (ffl&frhfflfeLX) 1 0 

mra*¥i:gA?t, It 5 M 1 <7> V > flftS*, pH7. 4 (PBS) 4> 1 
0 0 mMC^y U (500nmol es) (Schwartz, R. # 

( 1 9 8 3 ) Science 219. 316-319) £ j£A L tz Q c\flh<D 
mAmi*, »«oT2 mm«lftfcMHg<?> 5 ooM&af&teWe^ L < 5-@££ 
(il8A#I) o »t2^:^fcot 1 ^ l^y'J^»I*ffiXL 

IM 1 8 A - 1 8 C 14, &fioH«;&tffMtg|5fl^ ^^^JllMTOffiM-^iffm 
mzmmm&frTF-to lUAIi, Pax i no sXWa t s o n ( (19 8 
6) The Rat Brain in Stereotaxic Coord 
inates. San Diego. Academic Press) <DM$iM 

lll^ffi^s paring, Tfc**iH*#<a§«<a«/K ^^li^^^^tT 

K#fl^$tt7t®»>t^^i- o HI 8BM1 8C 

lilwiC^iRi-ete^:? *l, m 1 8 C K$5if&%fcRB>li 5 0 o ^ m£^i- 0 

fij nmmm % m& tz t> k m ^tz <d t m cm#>&& mfevxm % mu^w^tz t> 
Km^tio »i^ft3HBt, i im<Dyy mc, mm*£. ztzmm^m^ x 
3. 5^1 ®ioo, oo omm) *^?ifz 0 wm& 
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4 0 1C, 9 E<7) h^[^Dct^^4^ 1 (r>W^9 ^fit H* (^ 9 0, 0 0 0 
SBJB&) fc-S-X-fco int>^)9E©5'nS:, fit acfe^M^l^t^ -> 
^nx*°r/A (CsA : 1 Omg/kg s. c. ;Sandoz Phar 
maceuticals^ East Hanover-, NJ) <7) @ 0 c ft X \z X 

h^;vtf? - )VUWtcoTX\ 2 5 0 m 1 W^^s^) >^D^^7jC ( 0 . 9% 
^^XK^ 0 . 1 %<7?^\/^ 1 J >) -C^T2 0 0m 1 «PBS4 I 4%«^ I 7*^A 

7;vft k (pfa) K£*), ^■nmK^m^mm^n-otco i^x^m^frhm 

^JK«^, P B S + 4 %c7)P F AC 4 "C^-C— m&mfeLtz^ ZUbZPB 
S4> 3 0 %<7)~> am^K&lf&mitKl: ^)^^Ltz 0 ^C, flSLTV^ ^ 

£>C Genser-Jensen-, F. A. RZfB 1 a c k s t a d , T. W 
. (19 7 1) Z. Zel lforsch 1 1 4 : 4 6 0 -4 8 1(7) 7j ffi fc. i 

*k #Fa^^<5o-«a^T-b^jv3 >; vxxf9-i? (AChE) mmtm^n^ 

tz 0 tii:fx.tf, WFr&x 1 ?^ K^9^^fc^r> ^i:30mMft9 
h ij >7 -7 r pH 5. 0. 0. lmMih7"n/ty7, 4mM3^ 



Cm) 10-508488 
f^fM^ffl^f co~? - *-T^^fDy>tFo^y7-4f ( T H ) KM LtM 

D4 4) v>7?m, 7>?M.ftmm<Dnmmmm±K&htt2,m? 

^^ttf(?)v-*-T^S')y^a-n7'f 7^ > f (NF7 0) -C&& 0 
7t* ^>-e^-^>-^jV^-^^;r--tf^ (Vectastatin ABC 
Kit ELITE;Vec t or Labs, Burl ingame,CA 

BStl 0 %cr>IE^^ny ^>y*ifiUf (NB S ; CD 4 4lffNF 7 Olfe-feKii 
3r^^- > L, ^<7)^, fijv^Tv^^^±trH— #C#t Hfc>f >^r^^- F 

Lfzo zvffiftKm^tzm—tn.foRU'j'y^x.^-z/ay^yyT-ii, pbs 

tHl 1 : 2 0 0 0 HJflMR ? tLfc 77CD44 (^n->l 0-1 4 ; D i a c r 
in, Charles town, MA) P^LTvy^tt 1 "Cfp tt- y y n- 
^JVjjvffc, P B S ^ 1 %<7>^ ^Jfllff Tfrzf^ >, 1%©NBS, 1^0. 1 %co 
Tr i ton X-lOO^Cl :40 KftWZflfcNF 7 0 (B i o d e s i 
g n, Kennebunkport, ME) ^^ffii"^ tzt> i:v ^ * ^"C^ *b tl 
£ y y n - 7^ StfPB S p l =t 2%co i 7> / JflLff 7JV7^>, 1 % co N B S 

, ^.^ 0 . 1%<DT r i t onX-lOOttl : 500 1' $ fltz T H ( P 
el— Freeze Biologicals, Rogers, AK) 7 &%klti~t 
2>tc«bKyif3f^-X:fthtitc^') ? n-^;v#c#^ PBS ^"C 1 0 t3~T 
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-tW, 5 %NB S fp-V 1 0 ftm 2 mflb&Ltz^ 2%NBS^ 

Kl : 2 0 0 K^W.Ltc (CD44S^NF70 KM LTM Lfc-SOtf" KM LT 

hU, £*t&0-ajfi** P B S tt>T3 P B S fp<D T tf v ^ - tf 

^•f-Vl^M^ffiTg O^M-f h Lfco pb S & CP h ! J 

i^7jc (TBS) *T-t-5S-fc1-1-W£flfc, W^TBS^O. 0 4 IHbzk^ 
$.^0. 0 5%(D3, 3' -y*7? y (DAB;Sigma, St. 

L o u i s > MO) (^Tife'feLfco 

St7Hf PiWoha^ftli (n=ll) SrJftWfcj&^t, Fast 
Blue (3 ; S i gma, St. Louis^MO) 1 u o r 

o — Gold ( 2 . 5% 'MM ;Fluorochrome^ Englewood 

, ca) (do. i &n*iifc&Mkmzm<Di^frRv ! jzmmw 
k z fi^f fi$- k. tz o m cm m^cd&m <r) m ft k x & m o ?zmm. * m & tz #> 
mx\t, Kttm<D*m¥*t*m^m&3&^&Kftvtzo ^x^wrv-m 

mi&T<7>M*)-e$>& 0 %£4kfc^(DF a s t B 1 u e<OftAJi, fEffi)5^6 
5° ^^Jg-e^V^v^f, L I + 5 . 0 mm, A P : 0 , V : - 9 . 0 mm t ft 
KtSitfcftlt-effofco AfliMP^?>F 1 u o r o-Go 1 d^feAtt, MB 
^3 0" OftSt-?? V7~?frh L :+3. 0mm, AP:-6. 0 mnu V : 
- 9 . 5 mm t ffljg $ *lfcteS-Cfr o fco 
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:?)yn>3jK0l 1 E<^l&J»^T»i, hMfcKfcf- LTf4o g *) i: ESUS 
C#M) o 

HI i 9 A - i 9 Dfi> 7-7 \-&%mffl»1feKis\f*>&W 1 r-*A hW^coi 

M^^^^-To 0 1 9 C 14, ^tOt^O 5 *^ h KS$lf&$t'L-'\$mm<7>MW 
LfcaPJK*3^L*C^4, ll^foy^ F n ^ 7 - -H M Wt^M 

^Ej^^ffli^coMffmi^^^-ro m 1 9 a - 1 9 c \±, mcmRW&jzzti 

, AUfcttajKBRIftli 2 5 0 ^mWo HI 1 9 DI4J: «9 *L, 
^fl» s i*Lt>^^ffi>tP ,: I^(4^v^ fc£9f Lfco *<Oftt>*)K^ mU)i 
_ a. — ny^£>&o£:o 
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A C h EWMMSSl^ JSHt-**^^ h<D&MK.iS\fZ& "3 »ffiM*t- * V> T 

tz (Hi 9B#M) o M^R^fM^K^isv^T^fbtL^ fc?>Ei&i-&, » 

&fffci3V*Tja$j*tfc»tft4r<>, F a st B 1 u eRVzk 

III K ft A ZUfzF 1 u o r o-G o 1 d frb <D~ a - n >o&3fciIfr1£«W 

siLTt'fco mm&mt** hmm^ha-o z d t izsns *l, * 

it^^afeofco 02 oa-2 0F(±, y*?&M^M&U>ifrt><Dm%&v i WBW 

^LTi^^.-7^iVML^7 MJtfV^^tv^ (para 

saggital view). MtfH 7 0 9 ^ > h (NF 7 

0) *Mv»T^^W§ff^LT (120B-20D) C D 4 4 UW*n.WJ~tf 

-rzm.^m^xy^^mmwmmKMLx m2 o e- 2 0 f) 

&KJfc3*fcS^3*Lfc«:W*^Ttt^ttfc^X (02 OB) Ofc* «fc *0#8H 

ffiitc^fia^^i-o in 2 obii, muffl>&<vT<vMm u c ) i^altv^n 

F7 0M^7*^*gJttt^ (ffefrO *^i"o 02OCt±. ^ftJttl^Mo* 
^M*#:<7)5cfiI^(DNF7 0 Bltof^gMitt^ (£Ep) ^to IE 2 0 Dli 

&NF7 oflfrfeoyrfcUftito^ (^ep) £^r 0 02 oEti, n^oi^jv-e 
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^WtC D 4 4 itt^Mllgiil^to ®1t(*l^imR-et±&^ 0 ^2 0 
B, 2 0 D, RZf2 0 FK&tf&MKm*, 5 O^mWo 12 0CSff2 0 

nf-7 o^teM^^^K t, MJtf* K^-fi^^W^-e^^ 

3E*3*lT^fc (@2 0A#1) o ^&«9#ifcO«3i?^> «t6^f)5mmi-e 
hOWHjtSl*#t-#jS^*i"4fc*^*S*^>JH**iS'60oTV^2> (02 0 B 

*)%>WKi*m*>M>hti%:fr>3t: (i2 oc) 0 ztihe>mmmv>9z&v>-^>v>-x 

(I20D) o i*Lt>^»W^fi, <H10 mm-C^S t$L^ 2 Jg|g<7) 
K^ffl#it<7)J^>9 60^ia»9<?)M^^^o7to =?n^;v (col 1 o s a 1 ) 

ffi^I^&V^TiiJLmrflg?;* ( I s a c s o n > 0. RtTS o f r o n e i w 
> M. V. ( 1 9 9 2 ) Exp. Neurol . 117:151-175) «t«J 

M2 1 A - 2 1 B (A, iSL^mtftfrh? v h*7, h <D M Dtt^fli&H (M 2 

ia) %.zfKftm<r>mm cm 2 ib) ^lt^snf 7 oM^r^fut 

$i^<^^v (parasaggi tal) £Jtf-£^-$-<> HI 2 1 A 

Rm±2 5 o^m^^i- 0 (12 1 b (i> &m>t t&ttm<vmm*v>&ttm<?>&n 

<aJBH£ti, ;fc (i&ffl) frbfc (MM) i:^]v^cS^vvt>KtLTlSit^-e 
|#IK)77tti«W^-*- (CD-4 4) SrfflVT, 
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M^fe(±> # < <7?mf^^^ h (tracts) Cfe^TttLT^f: 

ftGD*®#tW^ (tracts) i:fffCf6ll (HI 2 OF) , f LT^Iii^ 
^<^feL7tC^.E^a^ (H2 0E) o 

-f%> J^luco^f^g ([Neural Grafting in the Mamm 
alian CMSJ (Bjorklund, A. Stenevi, U. , ed 
s. > Amst e r d am. El sevi er) ff<?)Da s, G. D. (198 
5) [Development of Neocortical Transp 
lantsj 10 1-12 31, ;Gonzalez,M. F. #(1988) 
Exp. Neurol . 99: 1 5 4 - 1 6 5 ; S 0 a r e s, H. R ZfM c I 
nt osh, T. K. (1991) J. Neural. Transplant. 
& P 1 a s t . 2:207-220, Grabowski, M. f (1992 
) Exp. Neurol . 116 : 105-121 ; Isacson, O. RZf 
Sofroniew, M. V. (1992) Exp. Neurol . 117:1 
5 1-17 5) t-^Lfco AC hEMO'THMii^CJ: 

, HiMcoWf^Z (Gonza 1 e z , M. F. # (1988) Exp. Neuro 
J_. 99 : 154-165 ; Isacson, O. RTFS ofroni e w, M 
. V . ( 1 9 9 2) Exp. Neurol . 117: 151-175) t — 

%> o 



(125) 10-508488 

&.nmm&, imnmmKwmfrit es« (tracts) *ssx_t# 

Zf, f Lt^lTt^O*^ h«#tW^^ (tracts) ftCff^TV^^ 

ffiiKMLTiekffim&ZtltiZk ( I s a c s o n. O. StfS o f r o n i e 
w, M. V. ( 1 9 9 2 ) Exp. Neurol . 117: 151-175) K 

So ■=• a - n > CDWM t- & it * IS jt#M^. OM-^V K8$t<7) , & 
^^^^cf^l^^ds tt-^W^^P^l J: <!E«3*iT^a (Dodd, J. £0* 
JesselUT. M. (1988) 

Science 2 4 2 : 6 9 2 - 6 9 9 ; S i 1 v e r , J. #(1993) 
J. Comp. Neuro j_ . 3 2 8 : 4 1 5 - 4 3 6 ; S t e i nd 1 e r, 
D . A . # ( 1 9 9 3 ) Ann. Rev. Neurosci . 1 6 14 4 5 -4 

5 6) o El iw^iiii^MJ t y«i«««* l^lil^ 
t% z.tit><Dm& (tracts) ^<Di&mftWBmmm<7>M\±, ^?-e^it 

^jfcffflvii: y^^i3tts^m#*^m-rs^te 

5cmIW^> 10ml <O0. 8 5 %M^tf^:l^lfc 0 ^i:, 
iOfi^Jftj* 15ml mm&kWKV 4 ^ J -y *y *.<VMM%5-*M. LX$> o < ^ fc 



(126) 10-508488 

ml, $£oTv>*ntei&jj*tfciR3**fci&K 6 5 o x g -c 2 ^iwat-ii^it-r 

£« 0 i&^4fofc 4 m l oftHfc^Ji'fcijDx-, K£*U jtsoffcit 

S^ltM) o 

K^7^±Ctl> £*Ui4?*£>L u g o 1 ' sH^l^i^o Mit*^ 
SO f M^ibTfitS<i^^o i&£>3:i§£\ Igfllffif.* h<^>I^Ija£*4 h V ^ tt 

77 'J * W^WM, (VERO), American Type Cult 
ure Col lectio nfflJ3&$c, (ATCC CCL81) , t VB<DW 
mft&MM, (MRC-5) , American Type Culture 
Collection ffll&ftu (ATCC CCL171) , /?fl, ( P K 
— 15) x American Type Culture Collectio 
nfflJ», (ATCC C R L 3 3 ) > ?*WJti&9k, (ST) . Amer i c 
an Type Culture Collectio nSfflflfefli, (A T C C_ 
C R L 1 7 4 6 ) 
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Vi'ffii&M.flt^ DM EM, ^^y'J ^10, OOOunits /m U X Y V 
7°Y^^^y\ 0 m g /m U y>?^y>5 0mg /m 1 > ■=£ fl"* ? r ^M. 

X lfi, (ATCC VR- 1 9 2) & 

Xfft&*?4 fr7>^ Edmonstonlfc, (ATCC VR-24) , PK-1 
5lt?'S Tlffllfr : 7**-f > 7;vx>fAl, (ATCC V R - 9 9 ) . f 9 ^ 
(ATCC VR- 7 4 2 ) , %.& 7*? <0&$k? % & WMi& (A 

tcc vr- 7 4 3 ) o mw. : mw$mm-( m^mnm. £ 

m¥M%^*^ fcf* y ho 

xSr^BJi-atfcO-^li&Jlffllife* (VERO, MRC-5. PK-1 5SffS T 
) fcSWKjSrSMEi-fcX^) tfflViiifc)i»f|4o Diagnostic V 
irology, 1982 (Yale University P r e s s , N 
ew Haven, CT, 1982) t^Hsu i ng, G. D. > TPoin 
ts to Consider in the Characterizati 
on of Cell Lines Used to Produce Bio 
1 o g i c a 1 s J o 

#,1fflJM:Oft 377X3 (T2 5) (Hlml <7)tt|£f £^11" & 

igm t gHft-c § ^ o Rite 3>b0-M^w* #*h»^ 3 7 9^3 

&o IRJESIIWO^ Satfl-fl-fcflSl'JI&g, ^T^)777,3$: 3 5 - 3 7*0^2 1 
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35-3 7i3W < t *> i 4 Bm^\ >*3~s<- ^-r^o ^t^? 

7^ n^JifSoo «fc -5 i:i^L, MITTSc 

7 Bin, -tjv^7 K RZf~v y y <^#jflL3^Srffl^"Cgf@^ 1 4 0 B 

t:2-8 TC&tf 3 5 - 3 7 r-e, &&&®frh<Oy?Xx*y4frX<?)tf!LmWL%t 
(HAd) KmLTn%kt>*TZ>o 

5-3 71C-C, )\<7><nfemM8k%i (HA) CiLtattSo u4^7<Dm 

'm it > #m 4 9 •< <7)jfflja&^'ra* (cpe) i^ha HAd k & »t 

o -r^^*>> Sf&2 1 B<7)-f a ><75W. < t $> 3 0, -f 

19 flj u ^4 <H40x <D^^*m^xm&mwM*^xwL^-tz><> 1 0 0 

xl/cti 2 0 0 x^^^igftlt LTfflV^o lElk^SM^T, ^^MC P E 

* is- tr v>3* s *> £ tt * 4 ti ^ ^ * & f£J» -e & IBM® <r> 

l- 8 0 t)-efiW$-c# 4„ 
lMt^^f^5:> JSLT^^ffit- ct «9^ai-r^o >f f * a - -> 
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fcv^T. i I: ffl v> fcttft i?)^ f Ji^^ 1 ? CPE, HA, ifcJiH 

c . y ^ mm k & v> r ? )v 7, ^m-r £ #> k m ^ timmfe * mmn. &m # 
urn- 

V Zy^i^Skm (FCS) > DMEM, ^'J>10, OOOuni ts/m 
U ^M/yhv-fJ/VlOrag /m U y>^-fy>5 0mg /m 1, T2 

WKH 5 % F C S 5 0 0 ml coi^M^tz »9 5 . 0ml (D^-^V >/ 

Xfk^fv^ v-^®.^ 0 . 5 m 1 <OW9**4 Z/y *1)WZ-Z> Z. ^Sfe 
o T 2 5 7 9 

ftb, iW8 o l i o o 3 7t, 5%CO ! t*r/^a 

^- h-t&o c\iih<D7 7 7,^KV4 )V7, (QCP2 5) S:Stt£<, 

d. mm (HAd) %.utmtfB.n$MM (ha) ^ ^x^ami^fflv^^m 

It ( r b c ) Mi&<£>13S 

'J >mmffiik1&7k (PBS) > P H7. 2, ^e;v^ y h^jfiUtx h v?mWL, 
(rbc) «:^f7^-»fi#^ o ftl 0 0 0 x gtl 0* 
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C0# 1 KM LT P B S £ 9 (7)#!)^^a^^ r t K «t «9 , 10 %jS®7£*OTS£1"& 

0 0%r b ci«I^, — iaHJWT^W 2 - 8 V"?&tfP*Z>o 1 0 % r b 
c S«ifc£># LTPBS^l 9 <Z>iS^-C2jlI*.*> ttCiN. 5%rbc 
lilS^lit^o #BoKJK<^#ri-, §rtv>0. 5%r b clit^lStS 

^m»H (HA) gfl% 

i-^t^^-e^^o Hsuing, G. D. (1982) Diagnost ic 
Virology (Yale University Press, New H 
a v e n , CT) ; St i t e s > Dani el PT&TfT err, Abba 

1 , (1991), Basic a 

nd Clinical Immunology (Appleton & La 
n g e , East N o r w a 1 k , CT) 0 

m$m -emm uvero mmw, mrc-5«75^3, m&r zfmtk 3 > 

fn-^W7773^f,«±f , U >B^tf (PBS) > P H7. 2, 

J^n#« (GPRBC) > PBS^O. 5%G9iSMu -7h'J#M ( 
CRBC) , PBS^O. 5%(7)®®m, T^aMl^ (MRBC) > PBS^O 

0 #m<7)*«co 0 . 5 %mw$L*±u<7) x 0 Km$ki-&o wmzk'p-fr < ti> 1 

«IKIl*SSLfc#7 57 3^^< Hlml *K y-JVf 
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3*»«?flt*ilI^.*o #|^?7aAf«V>, tfl'Ki^tio ^30-60 
7><7) 9 > h n- ;W~ i3 v>Tl£v> (but t o n s ) s&*T 

HJt, — 2 - 8^TM ^^a^-btJo $3 3 0-6 0 9 *» 



tea y h n-^eg^Tlv^^ ^^1)^1^ * -e> H — S&<£>W£ 3 5- 
3 7 'CtM htSo 

*jflL^s^#^ v&<Dto<Dj&tfMt, mm^^^-to fcmi$.-?<7>m<vm<v®L 

v>M<hL, h U 7Z/Z/ffim**mTZtz®K±fr%i%i&$:mz-Z>° #M|7> 
9>f K^v^^liM-r^o T-fe > >tWi 5 ^HStii: H<t «5 , <BUS&* 0561" & 

ft^o ^fet*, i ft ^4 h^5^SrPBS t^-C 5 Mffi^tSo Hf LV> P 

B S*^5 5Hflifei£**fe*)aILrt:$t, D I Co 

PB S+t5Wftl) 0 frb^PB S*-T5 5hWi5fei££*fe*>jiLjt:8U D I 
*T?ttCo ^ft^<7>^^ F**77^|:^fftH^o K£3£9t 

*>»l!kl£:fci#x.S>ft&o 
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] , Iso Vitalex ?:tt^fg 3 V- b^X, Sabaroud 7** 
^ > n-x^X/Emm o n s , 7 0 96-f V tf ;p y ;v a - y 7\ ^ 

. ^*7AMltl (Columbis Broth Media) > 

^ ^ ^ (sept i check) i^At^, \£.7- 4 v 9 (v i t ek) A^r'JT 

<dM £ 7 o%^v7"nt°jV7JV3-iv, -e^ ^ v > -eM#i" & o £f J^'ftiM 
^tlS^f) ^A^&O^SrlptV) s e p t i c h e c ki#M£ffit^ 

tt& 0 ^*t*b<M£ 5%co^ 3 5 - 3 7 t-e2 lara^^/^i^-n, ^ 

^f'J74f«^MSit (i"^^*>, rii9> «i> $ tz Hit o ^ V) IK 

SU3*t£*i!l) KIW LT^feBll^i-^o #*f ^ 5 c c <7?MMA^7jC^ £ & ^ 
f£n> fn-jv, mVKMM'mK^^f-^^ • -^'j ^(Bacillus s 
u b t i 1 i s) RVM^'&m.*^? -ru^ • f^if^T, (B a c t e r i 
odes Vulgaris) 3 >fn-;v$;|v^ 0 ;^r'J7 

liII^i:iLT*> l 0 0 xMtWltl^Jo M^ffi^K, I 
so Vi t 1 ex^tt^f ank-M 

X~7°V- hJ^BMB ^V- h ^)S*^)±i:Wit^o ^ a ^ V- Y 7°V~ 
f^ 3 5 - 3 7 t;-e5%C02^24 ^LTBMB^I^C 3 5-37 
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A. fjj^ 

So JB 1*1 iMB &&M:/n^ 9 A (Core Assessmen 

t Program for In 

tracerebral Transplantation) (CAP IT) 
M#*lfffii-afci6Kfflv^o CAP iTJi, ^fI^S.^^*tn^<m#o| £ F 

n-3cyyym\$, &T\ l-fcfr-fc, 1) SjfP<£>MtIS, 2) atx_, 3) M 
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&v^ 0 M%H, CAP I Ti:^v^Tgi?til,fttSv^7(:l3V^TiJg? iitz 
$t—^-*yv ymWMR^L (Unified Parkinson's Di 
sease Rating Scale) (UPDRS) =t »5 3 3 

J-i"421&ISt#ifctifllE (freezing) fc^trliteteO^R*^ 

tiimhft^o B^itttz, mm.^mmik (mrd -e^i4-e^ittL«^p,^^ 

o 

co-e, 2 2 ifcti^-ftj: (i^30) 

UPDRS £3^&«fHlfiRj£ t LTffl^T, lf*ffit4, H 0 e h a 
nMYahrSfS^t (Hoehan and Yahr Staging) 
WCAP I Ttc«tJ6alSi|t#fFffiRJg (Dyskinesia Ratin 
g S c a 1 e ) fHB3U- J: of fcfMKSrffl&i'*© 

*^ttmmmt<vfcfflm,mK± *k ms^tiSifc*, cap i t 
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>K^77^ - (PET) X 3f -Y V *ff 5 o 

fi, i^W^S^ASltri- ir^5 < k^ft <<m* <n M%tf-t Viz L a h e y CI i 
n i CCig$tiTt^^(:U 0 

iLTV^Y orkshi r e ~/9 Turfts Univers i ty 
School of Veterinary Medicine (North 
Grafton, Massachusetts) ^OflTO frl&E^ffiKlfco 

SiU r^^-M, ^LT^tgffl^iffli&M*M£ Simi- 

le *mc h t j y^ymit-r&o msa*-^ ?o'jn jv^*: ^o, o o oiam 

^MKDIMU &#Jg£iHfi-*-&o H1i<^®:i&4^ 6 o<7)^^^e5<7)#^ 
T4 O^^^n'J? h- JV#* i "Cc7)ffl^M^^^^tti- & 0 i <D X $ K LT, ft 
2 4 0 ^1 i-e^rffiAI-^o £ *L <0;M&<7) l 0%^it^4l?|S^i^ 
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tztbK, 12x1 0 6 i "C^>jWJ8&*&AT4 (Brundi n, P. I (19 
8 5) Brain 



Res . 33i: 2 5 1 - 2 5 9;Dunnett, S. B. (1994) |~ I 
mproving Viability of Nigral Grafts 
in Transplantation in Neurodegenerat 
ive Diseasej|5 MlifMtBB&v' >*y'^A C h a t e r y - 
Malabry, Paris. AGON. S. 27) 0 LT, 12 x 1 

w?3 > 2 5 x 1 0 *co K-/^ ^I&f&fflfl&^fc <iU0- 

9 0 «^oTV>Jo 

wfc fci-fco MR lSM!M£fff*JBv>T, ^T^m^tf-fll/itf £5efc0 

4SIWSSl^fc*t:ffl^t)*L£o fflv»i»^a-Hi, Diacrin, I n c 
. .Charlestown. MAt||^? *L, Burlington>MAc7) 
Radionics Company I- «fc 19 $£jt £ ft £ 0 a - KZ>01#(i 1 
. 0 mm-e* »9 > ftgB^-tf&li 0 . 5mmtWo ^OnY^faV-^S 

IE*iROlK 2 c m^^Jbcjfit^^tfr 1 cm^lSa^^I?L?r$.ltSo *-r--r 
;V (7) 0* pg m f£ WX<D tz#>K > 
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fi, iiMi-iiRlfeO^BI, WM^> mMJ±, %LVB*K (gum) 

<^)ilM-C*So tt^JGD^ nj^jK'J >Bftffl*tdU 1 5 m g/k g c^lp.— IRM* 
t LXmU<V 1 2 I^Wlr»--^x. t>*L4 0 1 4&v^Ll 8rag/k g^^B^flRffi 
* v> £ o ^ 2 MM > ^^nx*"'J>^ 5-10mg/kg OiHt 

C. gjHj|7g > aju 



ii^^Tf">, bun, Jfffli^f!, Jflift tr 'j jv tr > „ ^jfiiitfffOtiM 
, sfcjfrSU S. ^ v * n *° v y v ^ )V K X V) , jfFJft®. WM^M * 56 

MR I -y > 

6- [ 10 F] 7;V^n-L-K^/^ (FD) WPETIftt 
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##riu PET^^t-y?*^, ^fi^iu 3 #;§ M&i*u t^l^ff 9 

P E Ti^ft^mT 1 2 B#figte-^fe&o PC- 4 0 9 6^^ft- (Scandi t 
ronix AB, Sweden) £fflV>T, P ETffi&fcfH o £<DHBK# 
jtltt (Roto Kops^ F. I ( 1 9 9 0) J . C o m p u 
t. Assist. Tomogr . 14: (3) 1437-445) K iNfflUfE 
i££ fiX^&o PC- 4 0 9 6 *^ ^ffifc«/-?9 j« -it, i n - p 1 a 

net, 6. Omm FWHM«Ill*lfl]Of!j|M, 6. 5 mm$MR|e>iia5cL?fc 
J*?^*, a,l/= 5. OOOcps/^Ci W^J^-C^So 7mm FWHM© 
i n-p 1 an ef&&8tK-1tirrz>& J %<OlSl&&&3&^T}l'XV ^ 
TcoiS^^BS^i-^o 68 G E ^^friSLTV^ tT^JISrffl^T^fcfejiT*- 
^ ^ £> , M^ltiE Srff % LuxenCiD fSi& £ tlfc^fe ( L u x e n , A . 
W ( 1 9 9 0) Appl Radial Isot , 4 1:2 7 5 - 2 8 1 ) C 
FD ^Jfelt<b^M^> 9 5 96, JfctS1ft= 4 0 0 m C i /mm o 1 e CIS 

U-if-<7?flR**#=b*T, -la^^SI^Lfc^y K*-;V^- (Tr u S c 
an Image Inc. , Annapo I i s, MD) f^X^t 

£#fi-r* 0 m; bto^?lsi:¥ItT'$,^ i ^ tit t&o ^ 
BLRmsim>kmffl-r&fcisbfc, *^if (2oomg) *#n/-t-t 

Aco 1 ^WHiTC^P-e^-x., FD (5-10mCi) £S5H1 <^^^B#C rf?- v * 
tLT|Irti:ftAt^>o ffiXttC^il. 1 2 <0 1 O^aiSSLfc^ >v 

^jflL^v/;v (lml) £J^T^£?K, l-fcfr-fc, M/^t-ftAwMCfe 
iJS^l^H^S^^^v, ^l^Hi:4t>yJW 3, 4, 5, 7 

,12, s^'i 7 l^fyy")^, mz?K 2 5 j&>e> i i 5^J-ec 1 0 fr^t K 
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nan. G. W (1991) Life S c i . 50: 309-318) K £ *) 
2. 5. 5, 7. 10, 15. 20, 30. 45. 60, 75, 9 0 , &t>* 1 2 

-fd) &mfe-rzo 

gl^^ y >9ffJKO#JSfcH«*f^4 fci&fc, F D&Aflfc6 0 1 2 0 
htitzMmfrS tsb&o J^Tco «t ^i:LT, i (R 0 I ' s ) fci^ffl 

c^^c «t V) l , TO R 0 I ^'tt^rftA 

Ki-4fc*fc^j£ffifc±-eiH£-*-*o 3o<s>ftooro i • s (ISsmm) £ 

^Si^W^Tfi-oTfil:, WClSt^o 3 0<7V^y ^ ^9^7 > K<OP3fl2R 0 
I' s (it#2 0MM) ItfcRXtHPlio 
% «9 tlx-S^t^^^-f^l^LT, ico^Jfll^^llg ^"To ROT s 

<7?^^*l?r^Tc75l^^#n^/coTW»9S^^ (repl icated) 0 # 
#HMLT, ^O^eoM^. ffl^^M, ttTi:/^^^9')> Kfctt 

Hfctf* F - 0 -j**-JV-FD*>&IE*fH (Martin, W. R. 

W. # ( 1 9 8 9) Ann Neurol 26 : 535 — 542) 0 FD <DB. 

jkfcWmKtt-r*i&gtfc$L*, Pal 1 a kS-Vraflf^J: *)|Ea^*Lfcia^«i=Q: 
(Mart in, W. R. W. f ( 1 9 8 9 ) Ann Neurol 2 6 
:535-542;Pat 1 ak, C. S. f ( 1 9 8 3) J. Cereb B 
1 ood Flow Metab . 3 : 1 - 7 ; P a t 1 a k, C. S . # ( 1 
9 8 5 ) J. Cereb Blood Flow Metab . 5 15 8 4 -5 
9 0) K£*)tfm--tZ>o ^co^lff^. Ofrh 1 2 0frK&fcT-?<D'£ 



(140) 10-508488 

[01] 

FIG.1 





&mw& (b> 


USJM CRL (mm) 




3 


35 


35 


< 10% 


5 


27 


22 


73% 


6 


32 


30 


20% 


9 


26 


18 


81% 


14 


28 


25 


76% 


I 15 


26 


20 


85% 


20 


28 


25 


77% 



(141) 10-508488 

[02] 



CN 
Li, 











SI 
Q 

m 

G 

# 






o 
a> 


1032 


1140 


LO 
CO 
LO 




1033 


CO 
CD 


CO 
CO 


CO 
CO 
ID 


1212 








411 
Q 

r 
+» 

«b 

~R 

s 

EF 

A 
°^ 

Q 
-H 

« 
o 
o 

CO 
f 

P 
« 

V J 

s 

Si 

nil 














la 

Q 

as 






o 


CO 

CD 

« 


lo 
i 






CO 

CN 
i 




cvj 


o 

ID 


CO 
CO 














,\ 

tff 
v 

*s 

Q 


1 

IS 

±5 
e 
w 

-44-1 




[si 
Q 

m 






co 
a 


to 

00 


O) 
CO 

o 


CO 
CN 
O 

T— 




LD 
O 
O 
r— 


r— 

CO 


D> 

00 
CO 


CO 

o 


CD 

o 

ID 
















m 

EH 

A 






CO 
CD 


CO 

<t 

LO 


00 
r- 


CD 




CO 
CO 


CD 

CO 


CM 


CO 
CO 


CO 
CO 

a 






o 

w 

H 
— 1 

*£> 

AJ 

« 


o 

E 
G 

m 

22 
^_ 

45c 

3\ 


O 

116 

G 
•K 

A 

"V 
*/ 
V J 

Q 

+ 




■« 

J— 

0 

■*» 

J® 

SS 




di: 

it 
« 
IS 






+ 

# 
i 


+ 

# 


+ 

s 


• 

m 




+ 


+ 

# 


+ 


+ 

wiL 
f 


+ 

. 1 1 1 

it 
« 








< 

Q 

o 

CD 




Bp 

E 
E 






-D 
CD 
U. 


u. 


XI 

CD 
LL 


-O 

(D 
U. 




o 
o 
>- 
O 


o 

>- 
O 


o 
o 


o 

o 
>- 

O 


>- 
O 














tip 






r- 

> 
a. 


> 
a. 


O 

i 

> 


LO 

> 

cc 




CD 
r- 

C£> 

> 

DC 

a. 


CO 

1 

i 

> 
rr 
n. 


1 

i 
> 

cc 

GL 


i 

s 

> 

cc 


CO 
LD 

> 
cc 




mm 



(142) 



10-508488 




(143) 



10-508488 



[04] 




FIG.4E 



(144) 



10-508488 




FIG.5C 



(145) 



10-508488 



[06] 

FIG. 6A FIG. 6B 

t ' : n 




[m 7 ] 



FIG. 7C 



rO 
E 
E 



m 



7.0-1 
6.0- 
5.0- 
4.0- 
3.0- 
2.0- 

t.o- 



10,000 50,000 iOQOOO 



200,000 



(146) 



10-508488 



[06] 




FIG.6C 



F1G.6D 



OAT) 



10-508488 





FIG.7B 



(148) 



10-508488 




(149) 



10-508488 



[09] 



100 -i 



FIG.9 




&Kti b F{ab') 2 CsA 



[110] 



10 -i 



FIG. 10 



— 8 H 
to 

e 

5- 6H 



4- 



2- 




F(Qb')2 



CsA 



0-50) 



10-508488 



[Ell] 





FIG.1 1 



C15D 



10-508488 



m 1 2 ] 



1000 -i 



2 800 H 



FIG.I2 




mmm m 



4 6 



0-52) 



10-508488 



[013] 



FIG. 13 




mmm 



0-53) 



10-508488 



[014] 



FIG.I4A 



o 

\ 

m 
m 

G 

KM 



2500 , 



2000 - 



1500 



1000 



500- 



o- 



-500 




Pre-tx 



8 12 

FIG.I4B 



2500 




-500 



Pre-tx 



0-54) 



10-508488 



[015] 



5000 1 

§ 4000 

a 

I 3000 H 
+ 2000 - 
H 1000 H 



FIG. ISA 



1500 -i 



ro 
E 

E 1000 



500 - 



FIG.I5B 



(15 5) 



10-508488 



[Bl 6] 




FIG. 16 



2500 

TH-K-a- 



5000 



— r 
7500 



0-56) 



10-508488 



[El 1 7] 




0-57) 



10-508488 




0-58) 



10-508488 




FIG.18B 



FIG.18C 



0-59) 



10-508488 



[019] 




(160) 



10-508488 



m 2 o ] 




FIG.20A 







FIG.20B 



FIG.20C 



FIG.20D 



7\„ 



FIG.20E FIG.20F 



(161) 



10-508488 




(162) 



10-508488 



[ia 2 2 ] 




FIG.22C FIG.22D 





FIG.22E 



FIG.22F 



(164) 



r**¥ 10-508488 



[NTERNATIONAL SEARCH REPORT 



PCT/US 95/14453 
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